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In the prior module, Electrical Systems 1, you learned the basics about electrical circuits
and how to use a multimeter. This second module will introduce you to the basic
hardware electrical components that are used in a multi-functional printer (MFP). After all,
if you do not know how these components work, how will you be able to fix the machine?
However, in this module we will dismiss from showing the actual cables for the meter
probes, in order to simplify the illustrations.

Just remember, the red meter probe is plugged into the volt/ohm/amperage connection
on the multimeter.

B npeablgywem moayne «3nekTpuyeckne cuctemsl 1» Bbl N3y4nsiv OCHOBBI
9NeKTpU4ecKmx Lenen n cnocobbl MCNOMb30BaHNA MyTbTUMETpa. ATOT BTOPON MOAYIb
MO3HAKOMWT BaC C OCHOBHbIMW 3N1EKTPUYECKMMN KOMMOHEHTaMy 060pyAOBaHNS, KOTOpble
NCMOomb3YTCA B MHOMOYHKUNOHanbHoOM npuHTepe (MOY). B kOHUE KOHLOB, €CNK Bbl HE
3HaeTe, Kak paboTalT 3T KOMMNOHEHTbI, KaK Bbl CMOXETE MOUYNHUTL MaLLUNHY?

OpHako B aTOM Moayrne Mbl He Byaem nokasbiBaTbh pakTuyeckmne kabenu ons
n3MepuTenbHbIX 30HAOB, YTOOLI YNPOCTUTL UNMOCTPALMM.

IMOMHUTE, YTO KpacCHbIA M3MePUTENBHbIN LLYN NOAKMYEH K pa3dbemy BonbT / Om / cuna
TOKa Ha MynbTUMETpE.



After completing this course, you will know the basic electrical
components of Konica Minolta MFPs. You will understand the relation of
the basic electrical components to each other. And most important, you
will know how to check and troubleshoot the components.

[Mocne NpPOXoXKAeHWA 3TOro Kypca Bbl Yy3HaeTe OCHOBHbIE 3/1EKTPUYECKME
KomnoHeHTbl M®Y Konica Minolta. Bbl noimeTe oTHOWEHNE OCHOBHbIX
3/IEKTPUYECKMX KOMMOHEHTOB APYT K ApYry. M camoe rnaBHoe, Bbl byaeTe
3HaTb, KaK MNPOBEPUTb M YCTPAHUTb HEMCMNPABHOCTU KOMMNOHEHTOB.



This course is comprised of 4 Lessons.

We will start off on a top priority — safety! Here you will learn about the various
circuit protection devices that are used to protect the machine.

Then we will shed some light on the topic of lamps. We will focus on the lamps that
are used in the fusing and exposure section of the machine.

In Lesson 3, you will learn about some of the most commonly used switching devices
in Konica Minolta products.

We will finish up this course with solenoids, those devices that convert electrical
energy into mechanical motion. Konica Minolta MFPs use lots of solenoids!

DTOT KypPC COCTOMUT 13 4 YPOKOB.

Mbl HAQ4UHEM C NEePBOCTENEHHOM Ba*KHOCTM - He3onacHOCTK! 34eck Bbl y3HaeTe O
PA3/IMYHbIX 3aLMTHbIX YCTPOMCTBAX, KOTOPbIE MCMO/Ib3YHOTCA A/1A 3aWMTbl MALLMHBI.
Torpa mbl Byaem NpoanBaThb CBET Ha Temy lamn. Mbl COCPEA0TOUYMMCS Ha NamMnax,
KOTOpPble NCMONb3YITCA B CEKLUMM TEPMO3aKpPEeNNeHNA N SKCMOHMPOBAHNA MALLMHbI.
Ha ypoke 3 Bbl y3HaeTe 0 HEKOTOPbIX Hanbonee YacTo MCMONb3yEMbIX
KOMMYTaLUMOHHbIX YCTPOMCTBaxX B NpoAayKTax Konica Minolta.

Mbl 3aKOHYMM 3TOT KypC CONeHoMAaMn, TEMWU YCTPONCTBAMM, KOTopble NpeobpasytoT
3IEKTPUYECKYIO IHEPTUIO B MexaHnyeckoe aAsukeHune. MOY Konica Minolta
MCNONb3YIOT MHOMO CoNleHoMa0B!



Practically all electrical devices utilize fuses and surely you
have already replaced more than a few of them in your life.
But do you know how fuses work?

This lesson will cover the most popular devices that are
designed to offer protection from current overload, or
excessive heat. After all, safety is ALWAYS the top priority!

[TPaKTMYECKN BO BCEX INEKTPUYECKMX YCTPOMCTBAX
MCNONb3YIOTCA NPEAOXPAHNUTENM, U Bbl HABEPHAKA YrKe
3aMeHnn Bbonee Yem HECKOIbKO M3 HUX B CBOEM KN3HWU. HO
3HaeTe /M Bbl, Kak paboTatoT NpeaoXpaHnUTenmn?

B aTOM ypoKe byayT paccmoTpeHbl Hanbonee nonynapHble
YCTpOMCTBa, pa3paboTaHHble AN 3aWMTbl OT NepPEerpy3km no
TOKY UK neperpesa. B KoHLe KOHLOB, be3onacHocTb BCEMJA
ABNAETCA IN1aBHbIM NPUOPUTETOM!



Circuit protection devices are used to protect circuits from an
overload of electrical current, which causes excessive heat.
They prevent wires from burning and components from
being damaged, possibly catching on fire. The two basic types
of fuses are electric fuses and thermal fuses.

YCTpoWncTBa 3aLMTbI LLENEeN MCNONb3YIOTCA ANA 3aWMThl
Lenen oT Nneperpy3ku 31eKTPUYECKMM TOKOM, KOTOPbIN
BbI3bIBAET Ype3amMepHoe HarpeBaHue. OHW NpeaoTBpPaLLatoT
ropeHne NpoBoOAOB M MOBPEXKAEHNE KOMMOHEHTOB, YTO
MOXET NPMBECTM K BO3ropaHuto. [1Ba OCHOBHbIX TMNA
npeaoxpaHUTENEN - 3TO INEKTPUYECKME NPEAOXPAHUTENN U
TENNOBbIE NPEAOXPAHUTENMN.



Hamnbonee yacto ncnosblyemoe yCTPOMCTBO 3alMTbl LEenn
BbICTpbIi yaap NpoTMB MeaeHHOro yaapa
MpenoxpaHuTen UMEIOT TeKyLWMe HOMUHAbI

3aMeHNTe Ha TEKYLW M PENTUHT - HUKOTAA He Bbllle!

The most frequently used type of circuit protection device is the line fuse. Aline fuse is used where electrical current is traveling
through a line. It is basically a resistor with a very small amount of resistance. As current flows through the fuse, heat is
generated, due to the resistance. When excessive current flows through a fuse, it melts an internal conductor causing the circuit
to open. If the circuit shorted and tried to draw more current than it is designed to handle safely, the fuse will open, or “blow”.
Electric fuses are classified into two basic types called “fast-blow” and “slow-blow”. A fast-blow fuse is used to protect a circuit
which should be cut off immediately when the current exceeds the fuse rating. The other type is the “slow-blow” or time lag fuse.
This type of fuse is used to protect large-capacitance or large-inductance circuits. Because of the time lag capability, the current
surge that occurs when power is first applied does not blow the fuse. However, if the current remains too high, the fuse will blow.
When replacing a fuse, always pay attention that you are using a fuse with the proper current rating — never higher. If you putin a
higher rated fuse, there is a possibility of fire or severe damage to the MFP, and possibly your customer as welll Remember,
safety is ALWAYS the top priority!

Hamnbosnee 4acTto MCNOb3yEMbIM TUMOM YCTPOMCTBA 3aLLMTLI LIENKM ABAAETCA CeTeBOWN npeaoxpaHuTenb. CeTeBon npeaoxpaHnTeb
MCMNONb3YEeTCA TaM, Ie SNEKTPUYECKMI TOK NPOXOAUT Yepes AMHMIO. ITO B OCHOBHOM PE3NCTOP C O4eHb HEOONLLLIMM
conpoTusaeHnem. Mpn NPOXOXKAEHMM TOKa Yepes NpeaoxpaHnTeNb Bblaensetca Tenno 6aarogaps conpotusneHmtio. Koraa
M3ObITOYHbIN TOK MPOTEKAET Yepes NpeaoXpaHnTeslb, OH NIaBUT BHYTPEHHMIA NPOBOAHMK, Bbi3biBad PasMblikaHue Lenu. Ecam uenb
3aKopoveHa 1 6blna NpeanpuHATa NonbiTKa NOTPebAATL Hoblle TOKa, Yem paccumMTaHo Ha BesonacHoe obpalleHue,
NpeaoXpaHUTEIb PA3MbIKAeTCA UK «NeperopaeT». dNeKTpUYecKme NpeaoxpaHuTen NoapasaenatoTca Ha ABa OCHOBHbIX TUNA:
«BbICTPbIV yaap» U «MeANEeHHbI». TTpeaoxpaHuTens ¢ BbICTpbIM cpabaTbiBaHMEM UCMOAb3YETCS AR 3aLMTbI LLenu, KoTopas
[O/1KHa BbITb HEMeA1IeHHO OTK/YEHa, KOr4a TOK NPeBblllaeT HOMMHAIbHOE 3HaYeHMe npeaoxpaHuTens. 4pyron Tmn - atTo
NAaBKMI NPefoXpaHUTeNb C 3aMeaNeHHbIM cpabaTbiBaHMeM. ITOT TUM NPeAOXPaHUTENA UCNONb3YETCA ANA 3alMTbI Lienei ¢
60NbLWON eMKOCTbIO MK BONBLWON MHAYKTUBHOCTbLIO. V13-32 BO3MOMKHOCTM 3a4€PMHKKM MO BPEMEHM BCMAIECK TOKA, BO3HWUKAIOLLMIA
NPy NEepPBOM BKIOYEHMMU NUTaHNA, He neperopaeT. OA4HaKo, eCNM TOK OCTAeTCA CAMULLIKOM BbICOKMM, MPeAoXpaHnTe b NeperopuT.
Mpu 3ameHe NpeaoxpaHMTens Bcerga obpallainTe BHUMaHWe Ha To, YTO Bbl MCNO/Ib3yeTe NpeaoxpaHnTeNb C Haanexallym
HOMMHabHbIM TOKOM, HO He Bblle. EC/IM Bbl yCTaHOBMTE NpeaoxpaHuTent 6osee BbICOKOr0O HOMUHANBHOTO YPOBHS, 3TO MOXKET
NPUBECTM K NOXKAPY UM cepbe3HOMY noBpexaeHuto MOY, a TakKe, BO3MOXKHO, M Ballero nokynatens! MomHuTe, 4yto
6e3onacHocTb BCETJA siBnseTca rnaBHbiM npuoputeTom!



Line fuses are primarily located on circuit boards, such as
this DC power supply, and are not usually displayed on
wiring diagrams.



Before we continue, here’s a quick question for you to
ponder that we’ll be answering in the following slides.

Do you know where a thermal fuse would be located in an
MFP?



3aLWmMTUTe Lenb OT CAMWKOM BONbLIOIO KOAMYEeCTBa Tenna
Mcnonb3yetca B:

M KoHTyp namnbl HarpesaTens dpbiosepa
M lamnbl skcnosuumm

Thermal fuses are used to protect a circuit from too much heat. They are designed with
both current and temperature ratings. They operate on the same principle as line fuses as
they are connected in series with the lamp. If the external heat around the thermal fuse
exceeds the temperature rating, the center of the fuse will melt and open the circuit.
They are used in fuser heating lamp and exposure lamp circuits.

The various colors on the thermal fuses indicate different temperature and amperage
values. Which fuse is applied depends on the heat that is generated by the fusing system
or the exposure lamps. There has been a gradual shift to a combination of software and
hardware detection for protection from abnormal temperatures. You will learn about
these methods later on in this lesson.

Tennosble NpeaoXPaHUTENM UCMONb3YIOTCA ANS 3aLUMTbI LENW OT CANLLIKOM 601bLIOro
KonndyectBa Tenna. OHM paccymMTaHbl Kak Ha TOK, TaK U Ha TemnepaTypy. OHK paboTatoT no
TOMY K€ MPUHLMMY, YTO 1 IMHENHbIE NPeaoXPaHUTENN, TaK KaK OHM COeAMHEHbI
nocnenoBaTelbHO C IAaMnoi. Ecan BHellHee Tenao BOKPYr TEMI0BOro NpeaoxXpaHnuTens
NpeBbllaeT HOMUHANbHOE 3HaYeHMe TeMnepaTypbl, LEHTP NpeJoXpaHnTeNna pacnaaBmuTca
M Pa3oOMKHeT uenb. OHM MCMOb3YIOTCA B KOHTYpPax HarpesaTe/IbHOM NamMibl U 1amMnbl
3KCMOHMPOBaHMA. PaznnyHble LiBETA Ha TEM/I0BbIX NPEAOXPaHMTENAX YKA3bIBAOT pa3Hble
3HaYEeHUs TeMNepaTypbl U CUbI TOKA. Kakol npeaoxpaHnTens NPUMEHSEeTCa, 3aBMUCUT OT
Tenna, BblAENAEMOro CUCTEMOM TEPMO3aKpenIeHma NN NaMnamm SKCNOHUPOBaHUA.
MPOMn30LLN0 NOCTENEHHOE N3MEHEeHMEe KOMBUHALMM NPOrPAaMMHbIX M annapaTHbIX
CpeacTB 0OHapyKeHMA ANA 3aLUTbl OT aHOMAa/IbHbIX TeMnepaTyp. Bbl y3HaeTe 06 aTux
MeTOo/ax NO3¥Ke B 3TOM YPOKe.



In Part 1 of Electrical Systems, you were introduced to wiring
diagrams, so you should be able to interpret this diagram. Can you
locate the thermal fuses on it? They are labeled TF1 and TF2. To
add a marker to the general area where both of them are located,
click the image. You can drag the marker to change its position.

B yactn 1 «29neKkTpu4eckme CUCTeMbI» Bbl MO3HAKOMUIUCH C
3/IEKTPUYECKMMM CXeEMAMMU, MOITOMY Bbl AONKHbI UMETb
BO3MOHOCTb MHTEPMPETMPOBATL 3Ty CXeMy. MoxeTe 1 Bbl HaUTK
TennoBble NpeaoxpaHuTenn Ha Hem? OHM nomeyeHbl TF1 n TF2.
Y100bI L0OABUTL MapKep B 0OLLYyt0 061aCTb, rae oHW 06a
PACNONOXKEeHbI, WEeNKHUTe n3obparkeHme. Bbl MOXKeTe nepeTalmThb
Mapkep, YTObbl K3MEHUTb €ro NONOXKEHME.



Here is an example of a thermal fuse, TF1, as used in an
exposure lamp circuit. The fuse is placed within the vinyl-like
tubing that is positioned against the back of an exposure
lamp reflector. Should the exposure lamp circuit fail to
properly operate, the thermal fuse protects the optical
area of the copier from overheating.

Be aware that thermal fuses are not used in optical units
with LED lamps.

BoT npnmep TenaoBoro npeaoxpanntena TF1, KoTopbii
MCNONb3YETCA B LLenu IaMnbl SKCMOHMPOBAHMA.
[MpenoxpaHnTenb PacCnoNOKEH BHYTPM BUHMIOBOM TPYOKN,
KOTOpas pacnosioXKeHa HanpoTMB 3aJHEN YACTM OTpaKaTens
JTAMTbl 3KCMNOHMPOBAHKMA. ECAM Lenb IamMnbl SKCMNOHMPOBAHMA
He paboTaeT A0/IKHbIM 06pPa30M, TEN/IOBOW NPeaOXPaHUTENb
3alUMLLAeT ONTUYECKYo 0061aCTb KOMMpa OT Neperpesa.
MmenTe B BMAY, YTO TEN/IOBbIE NPEAOXPAHUTENN HE
MCMNONb3YHTCA B ONTUYECKMX B10KAxX CO CBETOAMOAHBIMM
EIEIVIZE



Are you ready to locate another thermal fuse? On this wiring
diagram, locate the TF1 thermal fuse that is used to protect
the exposure lamp circuitry. To add a marker to indicate
where TF1 is located, click the image. You can drag the
marker to change its position.



The circuit breaker serves the same purpose as a line fuse; it
protects the circuit from too much current. The difference is that the
circuit breaker is not destroyed when the current rating is exceeded.
Instead, it opens automatically and can be manually reset.

Note: A circuit breaker should only be reset after the cause of the
problem has been determined.

ABTOMaTUYECKNWN BbIKNKOYATESb CMYXUT AN TOW Xe Lesnn, YTo U
ceTeBOUW npedoxpaHuTenb; OH 3allULLAET LUenb OT CIIULLKOM
oonbLlioro Toka. PasHuua B TOM, YTO aBTOMaTUYECKUI BbIKNOYaTENb
He pas3pyLlaeTcs npu npesbileHn HOMUHaNbLHOro Toka. BmecTo
STOro OH OTKPbIBAETCHA aBTOMATUYECKN N MOXET ObITb COpOLLIEH
BPpY4YHYH0. [lpumedaHne. ABToMaTM4eCKUn BbIKIoYaTenb AOMMKeH
ObITb COpOLLEH TONLKO NOCE onpeaeneHnsa NpUYnHbl NPodnemsbi.



Do you think you can locate the circuit breaker on this wiring
diagram? Go ahead and give it a try!

To place a marker where the circuit breaker is located, click
the image. You can drag the marker to change its position.

Kak Bbl oymaeTe, Bbl MOXeTe HaWuTU BbIKMoYaTenb Ha 3TOU
anekTpuyeckon cxeme? [asan n nonpoodyn!

UToObI pa3smecTuUTb Mapkep B TOM MeCTe, rae HaxoamTcs
aBTOMaTMUYECKNW BbIKITOYaTESb, LENKHUTE N30bpaxkeHue.
Bbl MOXeTe nepeTawnTe Mapkep, YToObl UBMEHUTL €ro
NONoXeHune.



[onxeH 6bITb 3aMeHeH, eCi OTKNIK0YEH CAULIKOM 60/bLINMM KONMYECTBOM TeMNa UK TOKa

Another temperature protection device is the thermal switch or
thermostat. A thermal switch or thermostat should be replaced if it
opened due to intense heat or current. However, not all MFPs use
this switch; some may use a thermal fuse. Be sure to replace a
defective component with an exact replacement.

The main area within the copier or printer where this type of switch
will be used is the fusing unit. This photo shows a thermal switch,
TS2, as used on a fusing unit.

[pyrum yCTpOMCTBOM 3aLLnTbl OT Neperpesa siBNgeTca Tepmopene
nnn TepmocTtaTt. TepMoBbIKITo4aTesb UNK TepMOCTaT cregyeT
3aMEHUTb, ECNM OH pa3MblKarncs n3-3a CUNbHOM XXapbl UNK TOKa.
OpHako He Bce MDY ncnonb3yoT 3TOT NepekntoyaTenb; HeKOTopble
MOFYT UCNOMb30BaTb TENMOBOW NpeaoxpaHuTenb. Obs3aTenibHO
3aMEHUTE HencnpaBHbIA KOMNOHEHT TOYHON 3aMmeHon. OCHOBHOM
obnacTbio BHYTPU KONMpa unmn npuHTepa, rae dyaeT ncnonb3oBaThbCs
3TOT TUMN NepeknyaTens, aBndeTca 0Nok Tepmo3sakpenneHmd. Ha
9TOM (POTO NoKasaH Tepmonepekntoyvatens TS2, NCNonb3yeMbln Ha
B6rnoke TepmMo3akpenneHuns.



Can you locate the thermostat TS2 on this wiring diagram?
Of course, you can!

To place a marker where TS2 is located, click the image. You
can drag the marker to change its position.



Both fuses and circuit protection devices are connected in series
with the supply voltages being protected. They will not be shown
on a wiring diagram, as they are part of a sub-assembly such as a
DC power supply board. You will replace the entire board instead of
replacing a fuse. However (you should) know how to verify if a fuse
is good or bad.

Oba npeaoxpaHnTend n yCTpOl\/’ICTBa 3aWnThl uenm coegmHeHbI
nocneanoBarte/ibHO C 3allnLaeMbIM HalpAXeEHUEM NMNTAaHNA. OHM He
6y,£l,yT MOKa3aHbl HA MOHTaXKHOM CXeme, Tak Kak OHU ABAAKOTCA
YaCTblO Y3/1a, TAKOIo KakK Nnjaata NMTaHmAa NOCTOAHHOIO TOKA. Bbl
3aMeHNTE BCHO N1aTy BMECTO 3aMeHbl NMPeaOXPaHUTENA. Oﬂ,HaKO
(Bbl LI,OJ'I)-KHbI) 3HATb, KAK MPOBEPUNTb, ABNAETCA /I NPELOXPAHUTENDb
xopownm Uan NAOXNM.



Both fuses and circuit protection devices are inline devices.
They should be removed from the circuit and a resistance
check should be taken with a meter. Just set your meter to
the lowest resistance range and measure across the
fuse. If the fuse is good, it should read zero ohms. If the
fuse is open you will read infinite ohms, represented in
most meters by a “1” at the left-side of the display.

Ob6a npegoxpaHUTens n ycTponcTea 3alluTbl Lenu
SABNSAKOTCA BCTPOEHHbLIMU ycTponcTtBamMu. OHU OOMMKHbI
ObITb YAaneHbl U3 Lenn 1 NpoBepka CoONPOTUBIIEHUS
A0IKHA BbITh NpoBeAEHA C NOMOLLbIO N3MEPUTENS.
[1poCTO yCcTaHOBUTE CBOW M3MEPUTESIb HA CaMblIl
HU3KUI OmnanasoH CONpoTUBIEHNS N U3MEPbTE Yepes
npenoxpaHnTens. Ecnu npegoxpaHnTernb ncnpaseH, OH
AOImKeH nokasbiBaTb HOMb OM. Ecnn npegoxpaHnTens
Pa3oOMKHYT, Bbl byaeTe untatb OECKOHEYHbIE OMBbI,
npeacraBneHHble B 60NbLWMHCTBE METPOB LM PON «1»
B J1eBOM YacTu gucnnes.



Fuses may also be checked with power applied to the
circuit by measuring the voltage across the fuse. If you
were checking this AC line fuse on a DC power supply
board, the voltage will be 0 Volts AC. The reason is
because the fuse is a short circuit. Otherwise your meter
will indicate the supply voltage of the circuit it is
protecting. Be aware that since the line fuse is at the very
beginning of the board, AC voltage will be present. The
AC voltage will later be rectified and converted into direct
current.



Other circuits automatically monitor some fused circuits in MFPs. An error code may
appear if a loss of voltage in a fused circuit is detected. An example here is code C- 5001
in the malfunction code list, which can be found in the service manual. It means that a
loss of 12 VDC has been detected in the DC power supply 1, possibly caused by an open
fuse. Of course, there are other possibilities as to what caused the error, such as a faulty
or disconnected connector. While troubleshooting, concentrate on what you find inside
the device and do not assume the cause of a problem.

Opyrve cxembl aBTOMATUYECKM KOHTPOJIMPYIOT HEKOTOpPbIE CnTble Leny B MOY. Ko,
OLWMOKM MOXKET NOABUTLCA, €CNM ODHAPYKEeHa NOTePA HAaNPAXKEHMA B MNNABKOM LENM.
MNpumepom 3aech aBnaetca Kog C-5001 B cnncke KOA0B HEUCNPABHOCTM, KOTOPbIN MOXHO
HalTW B PYKOBOACTBE MO OOCAYKMBAHMIO. DTO O3HAYAET, YTO B MCTOYHMKE NUTaHMA 1
MNOCTOAHHOIO TOKa bblna obHapy»keHa noTepa 12 B NOCTOAHHOrO TOKa, BO3IMOXHO,
BbI3BAHHAA PAa3OMKHYTbIM NpefoxpaHntTenem. KOHe4Ho, ecTb 1 Apyrme BO3MOXHOCTH
OTHOCUTE/IbHO TOrO, YTO BbI3BA/IO OWMOKY, HANPUMEP, HEMCNPABHbIN UK
0TCOeAMHEHHbIN pasbem. [pn yCTpaHEHMM HENONALOK CKOHLLEHTPUPYMTECH Ha TOM, YTO
Bbl HallZeTe BHYTPWU YCTPOIMCTBA, U He NpeanoaaranTe NpUYMHYy Nnpobaemsl.



To check a fusing unit, disconnect the main connector. You can check the entire lamp and thermal fuse circuit by
placing your meter leads across these two connections and taking a resistance reading. This way, you would not
only be checking the thermal fuse or thermostat, but the fusing lamp and connections, all in 1 easy check.

Note that that fuser lamp has low electrical resistance when it is cold and in a working condition.

Some thermal fuses and thermal switches may appear okay using the resistance check of a meter, but in fact may
still be faulty. They may have weakened over time and may no longer be able to reliably supply the current
required by the circuit. The weakened state might cause them to open prematurely or operate intermittently
compared to their design specifications.

Bear in mind that the voltage and current you are sending through this circuit with your meter is very low. The low
voltage and low current from your multimeter may not place any stress on the components you are checking.

YT106bI NPOBEPUTL 610K TEPMO3aKPENIEHNA, OTCOEAMHUTE NaBHbIM pa3bemM. Bbl MOXKeTe NpoBEPUTb BCHO LEMb
NaMMbl U TENNIOBOIO NPeAOXPAHUTENSA, PA3MECTUB M3MEPUTE/IbHbIE BbIBOALI MEXKAY STUMM ABYMA COEANHEHUAMM
M M3Mepss conpotusaeHune. Takum o6pasom, Bbl byaeTe NPOBEPATb HE TOIbKO TEPMONPEAOXPAHUTENb UK
TEPMOCTAT, HO M 1AMy TEPMO3aKpenaeHns 1 COeaMHEHMS, 1 BCe 3TO B OA4HOW NPOCTOM NPOBEPKE.

ObpaTnTe BHUMaHKWeE, YTo Namna Gpbto3epa MMeeT HM3KOe 1eKTPMYECKOoe CONPOTMBAEHME, KOrA4a OHa X0N04HanA 1
HaxoAMTCs B paboyem COCTOAHUNU. HEKOTOpbIE TEPMONPEAOXPAHUTENM 1 TEPMONEPEKYATENN MOTYT BbIMAAET
HOPMa/IbHO MPU NPOBEPKE COMPOTUBAEHNA U3MEPUTENA, HO HAa CAMOM Zie/1e BCe elle MOryT ObiTb HEMCMPaBHbI.
OHUM MOTyT CO BpemeHeMm 0CnabHyTb 1 Ho/bLLE HE CMOTYT HAZIEXKHO NOAABATh TOK, TPEOYEMbIN Lenbto.
OcnabneHHoe COCTOAHME MOXKET NPUBECTM K NPEXAEBPEMEHHOMY OTKPbITUIO UK NPEPbIBUCTON paboTe no
CPaBHEHMIO C X MPOEKTHBIMM XapaKTEPUCTUKAMM.

imeliTe B BUAY, YTO HANpPAXKEHWE 1 TOK, KOTOPbIE Bbl NMOCINAETE MO 3TON CXEME BMECTE CO CBOMM M3MeEpUTENEM,
O4YeHb HU3KK. HM3KOE Hanps)eHWe N HU3KMIA TOK BaLLero My/ibTUMETPa MOryT He CO34aBaTb Harpy3Ky Ha
KOMMOHEHTbI, KOTOPble Bbl MpOBeEpPAETE.



An Integrated circuit protector, or ICP, protects integrated circuits or ICs from
damage. When the current to an IC exceeds the proper limits, the ICP acts as a quick
reaction fuse.

For example, when a component such as a motor, exceeds the current draw
specifications of the circuit, the ICP opens. Another example would be if there is a
short circuit in the connecting wiring, the ICP opens. The resultant quick shut-off
response protects sensitive ICs and circuits. Here you can see ICP6, which is very
small.

The IC protector list in the manual lists the ICPs installed in each board, the related
devices, and symptoms that occur when an ICP has tripped.

You can also verify if an ICP has tripped by checking the resistance using your meter.
Be sure that power to the device is switched off and that it is unplugged from the
electrical outlet. If the ICP has tripped, you meter will indicate infinite resistance.

NHTerpanbHaa cxema 3awmTel, aun ICP, 3alipniaeT MHTerpaabHble CXembl Uan
MHTerpanbHble Cxembl OT nopexaeHua. Koraa Tok Ha IC npesbiWwaeT Haaaexallme
npenensl, ICP aencTByeT Kak NaaBKMin NpeaoxpaHnTeNb ObICTPOro pearMpoBaHus.
Hanpumep, Koraa TakoM KOMMOHEHT, KaK ABWUraTe b, NPEBbILLAET XapaKTePUCTUKM
TOKa, notpebnaemoro uenbto, ICP oTKkpbiBaeTca. [lpyroi npumep: ecnv B
COeAMHNTENIbHOM NPOBOJKE eCTb KOPOTKOE 3aMblKkaHuMe, ICP oTKpbiBaeTcA.
Pe3ynbTupytow,aa peakuma 6bICTPOro OTKAKOYEHWSA 3alMLLEeT YyBCTBUTE bHbIE
MUKPOCXEMbI M LIenuM. 34eck Bbl MoxKeTe yBuaeTh ICP6, KoTopblt o4eHb MaseHbKMA. B
cnucke 3awmThl IC B pykoBoAcTBe NepedncaeHsl ICP, ycTaHOBAEHHbIE Ha Kaxa0M
nnaTte, COOTBETCTBYHOLLME YCTPOMCTBA M CMMMATOMbI, BO3HMKatOWMe Npu cpabaTbiBaHWM
ICP. Bbl TakXe moxkeTe npoBepuTb, cpaboTtan nm ICP, npoBepmB cCONPOTUBAEHME C
NOMOLLLbO BaLLero nameputens. Yoeamreco, YTo NUTaHME YCTPOMCTBA OTK/IOYEHO U
OHO OTK/IKOYEHO OT 3/1eKTpUYECcKom po3eTku. Ecam ICP cpaboTan, Balw nsmeputens
NnoKakeT 6ecKoHeYHOoe CoNpPoTMBAEHME.



To verify your understanding of the lesson, take this quiz.



Ha 3TOM ypoKe Bbl y3Hanu, 4to:

M YcTpolicTea 3awWpMThl LenK 3alMLaloT Leny oT Neperpyski 31eKTPUYecKMM TOKOM UK neperpesa

M ShekTpuueckre npeaoxpaHUTeNM KNacCUPULMPYIOTCA Kak «BbICTPbI yaap» U «MeaneHHbIi yaap»

M Ceresbie NnpenoxpaHUTen 06bI4HO He 0TOBPaXatoTCa Ha INEKTPUUECKMX CXemax

M AsTOMaTMYECKMIT BbIKAKOYATENb CAYKNT ANA TOM e Lean, YTO 1 CeTeBO NpeaoxpaHuTeb

M Tennosbie NpefoXpaHUTENN 3aLIMLLAIOT LENb OT YPE3MEPHOro Harpesa

M Echv npesoxpaHnTent NCNPaBEH, OH JOMKEH MOKa3blBaTb HOb OM Ha Baliem npubope.

M Echv npenoxpaHnTeNnt «Pa3soMKHYT», Bbl ByaeTe YnTaTb GECKOHEUHble OMbI Ha CBOEM CHeTHMKe.

M NpepoxpaHUTeNN HE MMEIOT NTOFUYECKMX CUTHAN0B, 0BecneynBaloLmMX ynpasaeH1e nam obpaTHyto CBA3b
M ICP 3awuwaeT MHTErpanbHble CXeMbl AN MUKPOCXEMbI OT MOBPEXKAEHMIA

As you have learned, there are many types of circuit protection devices that are used in
Konica Minolta MFPs. Remember, electric fuses are classified as either a “fast-blow” or
“slow-blow” type. Never replace a fuse with 1 with a higher current rating. Line fuses are
used if there is electrical current traveling through a line, such as the main power line.
They are not usually indicated on the wiring diagrams. As their name implies, thermal
fuses are heat sensitive and are used to protect a circuit from too much heat. To check a
fuse, use the resistance function on your multimeter. If the fuse is good, your meter will
read zero ohmes. If the fuse is “open”, you will read infinite ohms. Also, fuses have no logic
signals to provide control or feedback. And lastly, since integrated circuits are easily
damaged, integrated circuit protectors are used to protect them.

In the next lesson, we will explore lamp theory and how to use a multimeter to
troubleshoot lamp circuits.

Kak Bbl y3Hanu, 8 MOY Konica Minolta ncnonb3yetcs MHOMo TMNOB YCTPOMCTB 3aLMUThl
uenen. MOMHUTE, YTO INEKTPUYECKME NPEAOXPAHUTENN KNAaCCUDULMPYHOTCA KaK
«BbICTPbIE» AN «KMedNeHHble». HUKOrAa He 3aMeHANTe NpeaoxpaHuTens Ha 1 ¢ bonee
BbICOKMM HOMMHaAbHbIM TOKOM. CeTeBble NPeAOXPaHNTENN MCNOb3YIOTCA NPU HAANYMK
9N1EeKTPUYECKOro TOKa, MPOXOAALLErO Yepes IMHMIO, HANPUMEP, FABHYO IMHUIO MUTAHUA.
OHM 0ObIYHO He YKa3bIBAtOTCA Ha INEKTPUYECKMX cxemax. Kak cnesyeT U3 nx Ha3BaHuA,
TennoBble NPeLOXPAHUTENN YyBCTBUTENbHbI K TEMAY U MCNOb3YIOTCA ANA 3aLUUTLI LLenn
OT C/IMLKOM BONbLIOTO KOANYecTBa Tena. Ytobbl NpoBEPUTL NPeLOXPaHUTENb,
MCNoNb3ynTe GYHKLMIO CONPOTUBNIEHNA Ha BallemM MyabTUMeTpe. Ecamn npeaoxpaHnTens
ncnpaseH, Baw npnbop byaeT nokasbiBaTb HOMb Om. Ecan npeaoxpaHuTens
«PaA30MKHYT», Bbl byaeTe UnTaTb BeckoHevHble OMbl. Kpome Toro, NpefoxpaHnTenn He
MMELIOT IOTMYECKNX CUIHA0B A5 obecrnedeHns ynpasaeHmna nam obpatHon ceasu. U,
HaKOHeLl, MOCKO/IbKYy MHTErpaibHble CXeMbl 1EFKO MOBPEXKAAIOTCA, ANA UX 3aLLUMTHI
MCNONb3YIOTCA 3aWMNTHBIE YCTPOMCTBA MHTErPA/IbHbIX CXEM.

Ha cneaytowem ypoke mbl PAaCCMOTPUM TEOPUIO 1AM U TO, KaK MCNO/b30BaTb
MYNbTUMETP O1A YCTPAHEHMA HEUCNPABHOCTEM B LLENAX Namn.



Now that you have confidence on circuit protection devices, let’s look at
fusing and exposure lamps. We will concentrate on two types of lamps,
fusing lamps and exposure lamps. Did you know that exposure lamps tend to
last longer with digital MFPs as compared to older analog machines? Did you
know that halogen lamps must be carefully handled in a certain way? As we
will show you, there are quite a few details to lamps that you may not have
thought of. To explore lesson 2, click the Next arrow.

Tenepb, KOraa Bbl yBepeHbl B YCTPOMCTBAX 3aLLUNUTbI LieNen, AaBanTe
PACCMOTPUM NaMMbl MJIABKOrO NpefoXPaHEHNA U SKCMNOHMPOBaHMA. Mbl
COCPenOTOYMMCA Ha ABYX TUNAX NAMM: TAMNMbl HAKAAMBAHWA 1N NaMbl
3KCNOHWPOBAHMA. 3HAETE /1M Bbl, YTO IKCMNO3MUMOHHbIE 1aMMbl, KaK MPaBuIo,
paboTatoT gosblue ¢ unppoBbiMi MDY No cpaBHEHMIO CO CTAPbIMM
aHaA/I0rOBbIMW YCTPOMCTBAMM? 3HAETE N Bbl, YTO C Fa/IOFEHHBIMW aMNamMm
HY*XHO 0bpallaTbCA onpeaeneHHbIM 06pa3om? Kak Mbl Bam MOKAXKEM, Y
laMn A,0BO/IbHO MHOTO AeTanen, 0 KOTOPbIX Bbl, BOSMOXHO, AaXKe He
noaymann. Ytobbl M3y4nTb YPOK 2, HaxkMuUTe cTpenky «Janee».



The two main lamps that are covered in this lesson are in the fusing and
exposure systems of the machine.

Halogen heater lamps are used to produce heat and are an essential
component in the operation of an MFP. Here you can see the ends of two
halogen fuser lamps that are mounted inside of a fuser roller.

Exposure lamps are the lamps that are used in the exposure step of the
copy process. The lamp shines light on the original, projecting the image
on to the charge coupled device. The exposure lamp can be a halogen
lamp, fluorescent lamp, or a series of light emitting diodes or LEDs.

[1Be OCHOBHble Namnbl, KOTOPbIE paccMaTPUBAKOTCA B 3TOM YPOKe,
HaxoOATCHA B CUCTEMaxX TePMO3aKpeneHnsa U 9KCNOHMPOBAHUA MaLLUMHbI.
[[anoreHHble nammnbl oborpeBaTenist UCNOoMb3YyHTCA AN NPOM3BOACTBA
Tenna v ABnaTCS BaXXHbIM KOMMOHEHTOM B paboTe MOY. 3aech Bbl
MOXeTe YBUOETb KOHLbI ABYX rasioreHHbIX fnammn, 3akKpenneHHbIX BHYTPU
Banuka. Jlamnbl 3KCNOHUPOBAHUA - 3TO flaMribl, KOTOPbIE UCMOSIb3YITCH Ha
aTare 3KCrNoHNPOBaHMSA B NMpoLecce KonMpoBaHu4d. Jlamna cBeTut
opuruHany, npoeumpys nsobpaxeHme Ha Npudop ¢ 3apsa0BON CBA3LIO.
JTamna 3KCnoHMpPOBaHUS MOXKET ObITb ranoreHHoOn namrom,
donyopecLeHTHOW nNamMnon unu psgomM CcBeToaAnoa0B UM CBETOANOL0B.



Fusing lamps are usually placed inside the upper fusing roller and sometimes into a
lower fusing roller, depending upon the speed of the machine. If the fusing
temperature is not maintained, poor copy quality and mechanical problems can
occur. They are controlled to reach temperatures of approximately 200°C, enough
to melt the toner onto the copy paper. In an uncontrolled circuit they can actually
reach temperatures of up to 600°C, damaging themselves or other components.
Note that all fuser lamps in fuser units are in controlled and protected circuits.

JTamnbl nnaBneHns oObIYHO NMOMELLAIOTCA B BEPXHUI BaIMK NAABAEHMA U MHOTAA B
HUXXHWI BaIWK MIAaBNAEHMA, B 3aBUCMMOCTM OT CKOPOCTM MaluuHbI. Ecau
TemnepaTypa TepMO3aKkpenaeHna He NOAAEPKNBAETCA, 3TO MOXKET NPUBECTU K
HWU3KOMY Ka4yeCTBY KOMMPOBAHMA M MexaHMYeckMm npobnemam. OHu
KOHTPOAMPYIOTCA AN AOCTUKEHNA TemnepaTypbl npmubansntensHo 200 ° C,
[0CTaTOYHOM AN1A TOro, YTobbl pacnaBUTb TOHEP Ha KOMMPOBabHYO bymary. B
HEKOHTPOIMPYEMOWN LEMM OHU MOTYT GaKTUYECKM AOCTUraTb TemnepaTypbl Ao 600 °
C, noBpexkaan cebs uam apyrme KOMNOHEHTHI.

Ob6paTtnTe BHMMaHMe, YTO BCE NIaMMbl TEPMO3aKpenIeHna B y3nax
TepMO3aKpenneHmna Haxo4ATCA B YNPaB/IAEMbIX U 3aLMLEHHbIX Lensax.



Because of their high heat, handle halogen bulbs with care. Wait until they cool down before removing
them from the machine. Do not bring them into contact with surfaces as the hot lamp will damage them.
If the lamp is touched with a bare hand, the oils from your hand will cause a hot spot on the lamp. The oil
must be cleaned with alcohol or solvent. Cleaning will remove the deposited oils from your hand that will
cause the lamp to fail prematurely.

In older machines, lamps were secured in place by a pair of metal holders which also made the electrical
connection to the lamp. Over time the contact point between the lamp and the holder could corrode and
quite possibly create an electrical arc. Electrical spikes or surges that are created by faulty lamp contacts
could lock-up or damage electrical components within the copier. Electrical spikes or surges can cause a
malfunction code, which would shut down the copier.

For this reason, the heater lamps are now wired directly to their connectors. Care must be taken so as
not to damage the end of the lamp where it meets the porcelain connection.

/13-3a BbICOKOW TeEMMepaTypbl 0OpallaiTech C raloreHHbIMW 1aMNaMK OCTOPOXKHO. MMOA0KANTE, MOKA OHK
OCTbIHYT, MPEXAE YEM CHUMATb UX C MallWHbI. He AoMyCKalTe MX KOHTaKTa C MOBEPXHOCTAMM, TaK Kak
ropaYyas 1amna MOXeT NoBpeaunTb UX.

Ecav AOTPOHYTLCA [0 1aMMbl TOI0M PYKOKM, Mac/io OT Ballei PYKM BbI3OBET ropaYyro TOUYKY Ha famne.
Macno A0MKHO BbiTb OYMLLEHO CAMPTOM UAM pacTBopuTenem. OUMCTKA yAaNUT OTNOKMBLUMECS Macaa C
BaLLeN PYKW, YTO NPUBEAET K NPEXKAEBPEMEHHOMY BbIXOAY aMIMbl U3 CTPOS.

B cTapbIx MalMHax namnbl Oblv 3aKpPENAEHbI C MOMOLLLIO Napbl METAIIMYECKMX AepKaTenel, KoTopble
TaKxke obecneunBanm anekTpmuyeckoe coeanHeHme ¢ 1amnoi. Co BpemeHemM ToUYKa KOHTaKTa MexXay
NamMnom 1 aepxKaTenem MOXKET Pa3becTb 1, BMOHE BO3MOXHO, CO34aTb 3/1EKTPUYECKYIO Ayry.
INEKTPUYECKME MUKU UK CKAYKU HAMPAXKEHUA, BbI3BAaHHbIE HEMUCMPABHbIMM KOHTAaKTaMM S1aMIMbl, MOTYT
3a0/10KMPOBATH MM MOBPEAUTL INEKTPUYECKME KOMMOHEHTbI BHYTPM KOMMUPa. DNEKTPUYECKME NMUKN UK
CKaAYKM HaNpsaXKeHMa MOryT NPUBECTM K COO0 KOAa, KOTOPbIN NPUBEAET K OTKIHOUEHMNIO KONMPa.

Mo 3TOW NPUUYMHE Namnbl HarpeBaTe s Tenepb NOAKAYEHbl HENMOCPEACTBEHHO K UX Pa3beMaM.
Heobxoammo cobntogatb OCTOPOXKHOCTb, YTOObI HE MOBPEANTL KOHELL JaMIMbl B MECTE €r0 COeAMHEHMS C
bapPopoBbIM COEAUHEHNEM.



Fuser heater lamps are sometimes indicated on the wiring diagram,
especially for larger production print machines. On office machines, the
wiring diagram will not indicate the lamps, as you will usually replace the
entire fusing unit, instead of just the lamp.

Malfunctions of a fuser lamp will usually result in an error code. Refer to
the malfunction code list, which can be found in the service manual for a
description of the malfunction code. The code should help you to quickly
determine the cause of the failure, so that you can get up your customers
machine up and running quickly.

Note that a fuser unit related error code has to be reset by a service
engineer.

Jlamnbl HarpeBaTena dbto3epa MHOTAA YKA3blBAOTCA HAa MOHTAXKHOW CXEME,
0CObBeHHO AN1A NeYaTHbIX MallMH Bonee KPyNHOro NPom3BoAcTBa. Ha
OOMCHbIX MalLMHAX CXema NOAKNOYEHNS He ByAEeT YKa3biBaTb 1aMMbl, TaK
KaK Bbl 0ObIYHO 3aMeHsAeTe BeCb HN0K TEpMO3aKpenieHnsa, a He TONbKO
namny. HencnpaBHOCTb NaMnbl bro3epa 06bIYHO NPMBOAMUT K KOy
ownbkum. ObpaTnTECh K CMUCKY KOA0B HEMCMPABHOCTU, KOTOPbIN MOXHO
HaMTX B PYKOBOZCTBE N0 06CNYKMBAHWUIO A1 ONMCAHNS KOAa
HencnpaBHOCTU. Koa A0/1KEH MOMOYb Bam DbICTPO onpeaennTb NPUUYMHY
c601, 4TOHObI Bbl MOI/IM ObICTPO HACTPOUTL 1 3aMYCTUTb KIMEHTCKYHO
MaLLVHY.

Ob6paTnTe BHUMAHME, YTO KOZ, OWMOKK, CBA3AHHbIM C 6IOKOM 3aKpenneHms,
[oNKeH bbITb COpOLLEH CEPBUCHBIM MHKEHEPOM.



Halogen bulbs can be checked by disconnecting the main
connector to the fusing unit. Then, check the entire lamp and
thermal fuse circuit by placing the meter leads across these two
connections and taking a resistance reading.

You can also remove the lamp from the circuit and check across
both ends of the contacts. You will check the bulb independently
from the rest of the wiring and fuse.

[@n0oreHHblIe 1aMMbl MOXHO nposepmTb, OTCOEANHWNB rNaBHbIN
pa3beM OT H610Ka TEPMO3aKpENIeEHNA. 3aTem nposepbTe BCHO LElb
NaMlibl U TEPMOTNIaBKOIo NpeaoxXpaHnUTeNA, MOMeCTNB
N3IMEPUTE/IbHbIE BbIBOAbl HEPE3 3TN ABa COeANHEHNA N N3MEPAA
conpotTmnBineHne.

Bbl TaKXXe moxkeTe oTCoeaANHNTb aMiy OT Uenn1 U npoBepmTb oba
KOHU4 KOHTAKTOB. Bbl 6yﬂeTe npoBepATb 1amiy He3aBNCMMO OT
OCTa/IbHOM NnpPoBOAKM U NpeaoxXpaHNTENA.



Before we start exploring exposure lamps, take some time to
think about the following fact: Exposure lamps tend to last
longer with digital MFPs as compared to older analog
machines. What would be a good reason why?

[Mpexae 4YemM Mbl HAYHEM MUCCneaoBaTh 3KCNO3ULMOHHbIE
namnbl, yaenute HeKOToOpoe BpeMda ToMy, YToObl nogymaTtb O
cneayrowem dakTe: 3KCNO3MLUNOHHbIE NaMnbl, Kak NpaBuno,
paboTatoT gosnble ¢ umdpposbiMu MAPY no cpaBHEHUIO CO
CTapbIMW aHaNoroBbiMu ycTpomnctesamm. Yto 6bino Obl
XOPOLLEN NMPUYNHON, NoYemy?



An exposure lamp in a Konica Minolta MFP can be a Cold Cathode
Fluorescent (CCF), halogen, or Light Emitting Diode (LED) type. They all are
designed to provide uniform light output across the entire length of the
lamp. Halogen exposure lamps produce large amounts of heat, so CCF and
LED lamps are used in recent machine models.

Nlamna akcnoHnposaHusa B M®Y Konica Minolta moxKeT bbiTb
bnyopecugHTHOro TMna ¢ xonoaHbim Katoaom (CCF), ranoreHa nam
cBetoanoaa (LED). Bce oHM npeaHasHadeHbl 41 obecnevyeHums
PaBHOMEPHOro CBETOBOrO MOTOKA MO BCEW AAMHE NaMMbl. [a/loreHHble
TAaMMbl 3KCNOHMPYIOT 6ONbLIOE KOAMYEeCTBO Tenna, noatomy CCF
CBETOAMOLHbIE NaMMbl NCMONb3YOTCA B NOCAEAHMX MOAENAX MALLMH.



Exposure lamps may be shown on the wiring diagram,
depending on the model.



You can check a halogen exposure lamp the same way that you would check a fuser
heater lamp.

Fluorescent lamps are checked differently due to the twin filaments at each end of the
bulb. Take a continuity check between both pins at each end of the bulb, checking each
end separately.

However, checking with a multimeter alone will not tell you that the lamp is working
correctly. The filaments may check OK, but the bulb may not light. Most fluorescent
bulbs will cause image quality problems as they age. You will see the ends of the bulb
darkening long before the bulbs filaments actually open. The light output will be
diminished or uneven, especially at the outer ends of the lamp where you see the
darkening of the lamp. Although the lamp is producing light, it is very close to failure and
should be replaced.

Bbl MOXKeTe NPOBEPUTL raIoreHHYIO TaMMy SKCMOHMPOBAHMA TaK }Ke, Kak U namny
HarpesaTens TepmMob10Ka. JIIOMUHECLLEHTHbIE 1aMIbl MPOBEPAIOTCSA MO-Pa3HOMY M3-33
NBOWHbIX HUTEN Ha KaXKA0M KOHLE KONObl. BO3bMUTE NPOBEPKY LLENOCTHOCTM MEXKAY
ABYMA KOHTAKTaMM Ha KaXK0M KOHLLEe KO1Obl, NPOBEPSAA KaXKablh KOHEL, OTAE1bHO.
OAHaKo NPoBEpPKa TOJIbKO C MOMOLLLbIO MYyIbTUMETPA HE CKaXKeT Bam, YTO 1amna
paboTaeT NpaBuAbHO. HUTU MOTyT NPOBEPUTL B MOPALKE, HO TAMMNOYKA MOXKET He
3aropeTbCs. BONbLMHCTBO NHOMUHECLLEHTHbIX 1amn OyAyT Bbi3biBaTb NPobAEMbI C
KayecTBOM M300parkeHna ¢ BO3PacTOM. Bbl yBMAMTE, YTO KOHLIbl IYKOBULIbI MOTEMHEIOT
33401r0 [0 TOrO, KaK HUTU IYKOBMLbI AENCTBUTENBHO OTKpOtoTCA. CBETOBOM NOTOK byaeT
YMEHbLLEH UM HeEPaBHOMEPEH, OCODEHHO Ha BHELLIHWX KOHLLAX Namnbl, rAe Bbl BUAUTE
noTeMmHeHue namnbl. XOTA 1aMna U3/1y4aeT CBET, OHa O4YeHb B/In3Ka K BbIXOAy M3 CTPOS U
[O1KHa ObITb 3aMeHeHa.



Both halogen and fluorescent lamps are being replaced in newer
device models with a cold cathode fluorescent, or CCFL, or a light
emitting diode lamp. In general, you will not use a multimeter to
check these types of lamps. Instead, you will use the output check
or component check in the service mode to test these lamps.

Kak ranoreHHble, Tak U NIIOMUHECLLEHTHbIE NaMMbl 3aMEHAIOTCA B
6onee HOBbIX MOAENAX YCTPONCTB Ha GyOpecLEeHTHbIe NaMnbl C
XONoAHbIM KaTogom, nnmn CCFL, nnu Ha ceetoamnoabl. Kak npasmno,
Bbl HEe DyeTe MCN0/b30BaTb MY/IbTUMETP /19 NPOBEPKM ITUX
TUNOB Namn. BMecTo 3Toro Bbl byaeTe MCMNo/1b30BaTb NPOBEPKY
BbIXO4a MM NPOBEPKY KOMMOHEHTOB B CEPBUCHOM PEXKMME AR
MNPOBEPKM ITUX NaMI.



To remove contaminants including oil from hands, just like a
fuser lamp, halogen lamps should be cleaned with alcohol
before they are installed.

[na yoaneHusa sarpasHeHuin, B TOM Yucrie macrna, ns pyk,
TakK Xe Kak namnbl dpbro3epa, ranioreHHble namrbl JOSTKHbI
ObITb OYNLLEHBI CINPTOM Mepes UX YCTaHOBKOMW.



To verify your understanding of the lesson, take this quiz.



Ha 3ToM ypoKe Bbl y3Hanu, 4to:

* [afl0reHHbIe IAMINbl HarpeBaTens UCNob3yTCA 415 BbipaboTKM Tenna B 6a0Ke
Tepmo3aKpenaeHus - Bol MOXKeTe NIerko NPOBEPUTb BCIO 1AMy HarpesaTens Tepmobioka 1 uenb
TEMNNOBOro NPeA0XPaHNUTENS C MOMOLLBIO MYNbTUMETPA.

M Nlamnbl 3KCNOHMPOBaHUA MOTYT BbITb IOMUHECLEHTHBIMM, FaNOrEHHbIMU MW CBETOAMOAHBIMM C
XONOHbIM KaToA0M

M Bbi moxeTe MCcnonb3oBaTb MybTUMETP A8 NPOBEPKM NIOMUHECLEHTHbIX M FraioreHHbIX amn

M Vicnonb3syiite cepeucHbIit pexum ana nposepkn CCFL 1 CBETOAMOAHbIX SKCMO3MLIMOHHbIX 1aMn.

And that would be the basics of the lamps our devices use. As you could see, there really is more
to them than one would think.

Remember that halogen heater lamps do just as their name implies — they produce heat in a
fuser. These halogen lamps can be easily checked using the resistance mode of your multimeter.
As you also learned, exposure lamps are varied and can be a cold cathode fluorescent, a
halogen, or an LED type.

You can use the resistance mode of your multimeter to test fluorescent and halogen lamps. You
will need to use the service mode to check the cold cathode fluorescent and LED lamps.

As a preview of the next lesson, we are going to study the most common kinds of switching
devices — microswitches, photosensors, thermistors, and relays. So, are you ready to move on to
switching devices? Then click Next.

N 370 HbINO Bbl OCHOBAMM NaMM, KOTOPbIE MCMO/Ib3YIOT HallKW YCTPOMCTBA.

Kak Bbl MOTIM BUAETb, HA CAMOM Zieie eCTb HeyTo Hobliee, Yem oAuH Noayman bbl.

MOMHUTE, YTO ranoreHHble 1aMnbl 06orpeBaTenn AeNatoT TaK, Kak UX MMA NoApa3yMeBaeT - OHU
NPOU3BOAAT TEM/I0 B TEPMO3/IEMEHTE. ITM ra/IoreHHbIe 1aMIbl MOYKHO J1IEFKO NPOBEPUTH C
MOMOLLBbIO PEXKMMA CONMPOTUBAEHNSA BALLETO MYAbTUMETP.

KaK Bbl TaK}Ke y3HaAM, NaMMbl 3KCMO3NLMM Pa3/IMYHbI M MOTYT BbITb C XO/I0AHbIM KaTOA0M,
byopecuUeHTHbIN, ranoreHHbIM AN CBETOANOAHbIN.

Bbl MOXEeTe MCN0/1b30BaTb PEXKUM CONMPOTUBAEHNS BALLEro MyAbTUMETPA A8 NPOBEPKU
JMOMUHECLEHTHbIE U rafloreHHble Namnbl. Bam HyXXHO ByaeT MCnonb30BaTh CEPBUCHbIN PEKUM
ONA NPOBEPKM XONOAHOIO KaToaa GAyOpPeCLEHTHbIM M CBETOAMOAHbIA NaMnbl.

B KauecTBe NpeABapuTENbHOTO MPOCMOTPA CeAyoLLEro YPOKa Mbl CODMpPaeMCs U3y4nTb
Hanbonee pacnpocTpaHeHHble BMAbI KOMMYTALMOHHbIX annapaToB - MMKpPONepeKatoYaTenu,
doTOAATUMKM, TEPMUCTOPLI U pene. MTak, Bbl FOTOBbLIT NEPENTU K NEPEKTOYEHNIO YCTPOMCTB?
3aTem Haxkmute [anee.



Now that you have confidence on fuser lamps and exposure lamps,
let’s study some various switching devices. As you can see, we
have quite a few of them to cover. You will soon learn that these
devices are not very complicated at all. By having a thorough
knowledge of these devices, you will be able to troubleshoot
machine problems in a more effective manner.

Are you ready to get started? To start lesson three, click the Next
arrow.

Tenepsb, KOraa y Bac ecTb YBEPEHHOCTb B 1amnax ¢pbto3epa 1
JlTaMNax 3KCNOHWUPOBAHMA, AaBaNTe U3YYMM HEKOTOPbLIE PA3/INYHbIE
NepeKkNtoYatoLLmMe YCTPOMCTBA. KaK Bbl MOXKETe BUAETL, Y HAC eCcTb
[0BO/IBHO MHOTO M3 HMX, YTObObI MOKPbITL. BCKOpe Bbl y3HAETE, YTO
3TM YCTPOWCTBA COBCEM He CNIOXHbI. Obnanaa rnybokmmm
3HAHUAMMK 0D 3TUX YCTPOMCTBAX, Bbl cMoXKeTe bonee apPeKTUBHO
YCTPaHATb HEMNO/IAAKM B paboTe MalLnHbI.

Bbl rOTOBbI Ha4aTb? YTOObI HAYaTb TPETUM YPOK, HAXKMUTE CTPESKY
«[aneenr.



What we are going to cover in this lesson are devices that provide
feedback to the machine logic - essential feedback, such as
stopping the machine because of a paper jam or a misfeed.

While these switching devices are rather simple in operation, they
provide the essential communication to the mechanical control of
the machine.

Ha aToM ypoKe Mbl pacCMOTPUM YCTPOMCTBA, obecneynsatoLLme
0OpaTHYHO CBA3b C IOTMKOM MaLLIMHbI, - BaXKHYO 0OPaTHYHO CBA3b,
TaKYH KaK OCTAHOBKa MalLMHbI M3-3a 3aMATMA Bymarn nam samaTtms
bymaru.

XOTs 3TK NepeKtoYatoLlime yCcTPoMCTBa A40BO/IbHO NPOCTLI B
3KCn/yaTauum, oHn obecneymBatoT HeOHBXOAMMYHO CBA3b A1
MEXaHMYEeCKoro ynpasaeHns MallnHOMN.



In a basic electrical circuit, a switch opens or closes the
circuit. When the switch is open, the circuit is open and no
current flows through the circuit. If the switch is closed the
circuit is completed. Although there are hundreds of types of
switches, we will cover some of the most commonly used
switches in Konica Minolta MFPs.

To toggle the light from off to on, and then from on to off,
click the switch.

B OCHOBHOW 3neKTprUYeCcKomn Lenu nepekroyarternb
pasMblKaeT unn 3amblkaeT uenb. Korga nepeknioyarernb
Pa3OMKHYT, Lienb Pa3oMKHYTa, U Yepes Hee TOK He TeYerT.
Ecnu nepekntoyatens 3aMKHYT, Lienb 3aMblkaeTcs. XoTsA
CYLLLECTBYIOT COTHU TUMOB KOMMYTATOPOB, Mbl PACCMOTPUM
HeKoTopble 13 Hanbonee 4acTo UCMNOSb3yeMbIX
kommyTaTopoB B M®Y Konica Minolta.

UTOo6Obl BKNIOYMUTD NI BbIKITIOYNTL CBET, @ 3aTEM BKIHOYUTD,
BbIKNOYNTb, HAXXKMUTE NepeknoyaTesib.



NO 1 NC OTHOCATCA K LeaKTUBMPOBAHHOMY COCTOAHUIO KOMMYTaTOpPa
He nyTaliTe obwWmii TepMmUHAN C OBLLMM 3a3eMNEHMEM

A simple on/off switch that is used in a circuit is normally open, indicated by (NO), where
current cannot pass through it. The switch can also be normally closed, indicated by (NC),
where current can pass through it.

Do not confuse the Common terminal with a common ground connection. The common
terminal is the common connection to the normally open and normally closed contacts
inside of the switch.

In this example, we are looking at a simple DC circuit. Activating the switch reverses the
position of the internal contacts. More complicated switches may transfer the voltage
from 1 point to another or open 1 circuit and close another. Normally open and normally
closed refers to the de-actuated state of the switch.

[MpOCTOM BbIK/OYATENb, KOTOPbIM MCNONb3YeTCA B Lenu, 0bbIMHO PA3OMKHYT, 0603HaYeH
(HET), roe TOK He MOXKeT NPonTK Yepes Hero. [epekntoyaTesb TakKe MoXKeT ObiTb
HOPMa/IbHO 3aMKHYTbIM, 0603Ha4YeHHbIM (NC), rae TOK MOXKeT NPOXOANTb Yepes Hero.

He nyTanTe obuiyto Knemmy ¢ obmm 3a3emneHmem. Obuas Knemma AaBAseTca odwmm
CoeMHEHMEM C HOPMAJIbHO PA3OMKHYTbIMU U HOPMAJIbHO 3aMKHYTbIMM KOHTaKTaMM
BHYTPM KOMMYTaTOpa. B 3TOM Nnpumepe mMbl PaCCMOTPUM NMPOCTYHO LieNb MOCTOAHHOTO
TOKa. AKTMBaUMA NepekntoYaTeNqa MEHAET NONOKEHNE BHYTPEHHUX KOHTAKTOB. bonee
CNOXKHblE NepeKkntoYaTeIM MOryT nepeaasaTb HanpPsXeHne oT OAHON TOUYKM K Apyron nnm
Pa3MbIKaTb OAHY LeMb 1 3aMblKaTb Apyryto. HOpManbHO PasoMKHYTbIA U HOPMa/IbHO
3aMKHYTbI/ OTHOCUTCA K OTKOYEHHOMY COCTOSHUIO BbIK/THOYATENS.



Here you see a typical schematic representation for a basic AC on/
off switch circuit on an MFP. The supply voltage to the switch is
supplied here.

Over here are the switching lines from the on/off switch.

3,D,€Cb Bbl BUAUTE TUNMNHHOE CXEMATNYHECKOE NpeacTtasaeHne 1A
OCHOBHOW CXEMbI BKAOYEHNA / BbIKTIOHEHWNA NMEPEMEHHOIO TOKd Ha
MaOY. HanpﬂmeHme NMMTaHWNA HA BbIK/TKOYaTE/1b NOAAETCA 34€eChb.
3,D,€Cb HaxXo4ATCA IMHNU Neper/TIio4HeHNA OT NMePEKNOYATENA BK/ /
BbIK/1.



We will show you two methods of checking an ON/OFF switch in a DC circuit.

The first is in the circuit reading a voltage. With the switch in the circuit, place the
negative meter lead on any ground source. Next, place the positive lead to the common
terminal where the voltage source is input to the switch. If the switch has a source
voltage of 24 VDC, we will read 24 VDC at the common terminal of the switch.

Now, move the positive lead to the normally closed side of the switch. You should read 24
VDC. When you activate the switch, the voltage reading should fall to O VDC since there
should be no resistance in the switch circuit. If your meter shows a voltage higher than
zero volts DC, the ON/OFF switch has some internal resistance. If this resistance is too
high, you may see erratic malfunction codes being generated.

Mbl NOKaXem BaM [1Ba MeTO/ia NPOBEPKM BKAOYEHMA / BbIK/OYEHUS B LIENM NOCTOAHHOIO
TOKa. [epBbit HAXOAUTCA B LLENM, CYUTbIBAtOLWLEN HanpAKeHue. [1pn BKAIOYEHHOM
nepekatoYyaTene B UENM NON0OKMUTE OTPMLATEIbHbIM M3MEPUTENbHbLIN NPOBOA, Ha Nt0OO0WN
MCTOYHMK 3a3eM/IEHNA. 3aTEM MNOMECTUTE NOJIOKMUTENbHbIM NPOBOA, K 0OLLEN KNeEMME, rAe
MCTOYHMK HanpAXKeHNa BBOAMUTCA B KOMMYTATOpP. ECan HanpAaXeHne Ha KommyTaTope
cocTtaBnseT 24 B nocT. Toka, Mbl byaem cumTaTb 24 B nocT. ToKa Ha obuien knemme
KOMMyTaTopa. Tenepb NepeMecTnTe NON0XKMTENbHbIM NPOBOA K HOPMa/IbHO 3aMKHYTOM
CTOpOHEe nepekatodaTena. Bol 4O/MKHBI NpoYnTaTh 24 B nocT. Koraa Bbl akTuBMpyeTe
nepekatoyaTeNb, MoKa3aHWe HanpaxKeHna 40/IKHO ynacTb 40 O B nocT. ToKa, MOCKONbKY B
LLenun nepekatoyaTena He 4ONKHO ObiTb CONPOTMBAEHMA. ECAM Ball n3ameputenb
MOKa3bIBaeT HaMPAXKEHME Bbile HY/18 BOAbT NOCTOAHHOMO TOKa, nepekatodaTtens BK/ /
BbIK/1 nmeeT HeKOTOpOe BHYTpeHHee CoNpoTUBAEHMe. EC/in 3TO conpoTuBIeHME
C/IMLLKOM BbICOKOE, Bbl MOXETE YBUAETb reHepMpPyemMble KOAbl OWLMOOUYHbIX
HeMcnpasHoOCTEMN.



You can also take the switch out of the circuit by making a continuity
check. Disconnect all wires to the switch. Set your meter to the lowest
ohms range and then check between the common and normally open
terminals. You should read an open circuit. Activate the switch and you
should read continuity when the switch is closed. Any internal
resistance above zero means that the switch contacts may be pitted
and cause problems. As the amount of resistance increases, the
likelihood of problems increases.

Bbl Takke MoXeTe BbIHYTb BbIKIHOHaTESb U3 LiEenun, NpoBepuB
HernpepbiBHOCTb. OTCOEANHNTE BCE NPOBOAA K BbIKIOYaTeSto.
YcTaHoBUTE naMmepuTenb Ha MMHUMarbHbIM guana3oH OMOB, a 3aTeMm
npoBepbTE MeXQy OOLLNMKN M HOPMAnbHO PA30MKHYTbIMWU KIlEeMMaMMU.
Bbl 4OMKHBI NpoYnMTaTh OTKPBLITYIO Lernb. AKTUBUPYNTE NepekntovaTerb,
N Bbl OOIMKHbI NPOYMTaTb HEMPEPbBIBHOCTbL, KOrAaa rnepekntoyvaTens
3aKpbIT. JTloboe BHYTpPEHHEE CONMPOTUBIIEHME BbILLE HYMSA O3HA4aeT, YTo
KOHTaKTbl NepeknoyaTtens MoryT 6biTb 3alleMIieHbl U Bbl3BaTb
npobnemsl. 1o Mepe yBennyeHnsa conpoTUBIIEHUST YBENNYNBAETCS
BEPOSITHOCTb BO3HUKHOBEHUSA Npobnem.



A microswitch is mechanically activated to open and close a circuit.
The lever on the top of the switch moves a plunger that will move
the internal contacts of the switch. Microswitches are commonly
used on panels or doors of the copier to signal the microprocessor
when a door is open or closed. The door contains an interlock that
mechanically switches the microswitch when the door is closed.

MuKponepeKkatoyaTenb MexaHMYeCcKn akTUBUpyeTca Ans
Pa3MbIKaHMA 1 3aMblKaHKWA Lenu. Pblyar B BepXHEN 4acTu
nepekntoyaTena nepemeLlaeT nopLieHb, KOTopbl byaeT
nepemeLlaTb BHYTPEHHME KOHTAKTbl NepeKatoyaTens.
MuKponepekatoyaTenn obblYHO MCNONb3YHOTCA Ha NAHENAX UK
NBEepax Konupa ANa CUrHanM3aumMm MUKponpoLeccopa, Koraa
NBEpb OTKPbITA MM 3aKpbITa. [lBepLa coaepKMT BNOKUPOBKY,
KOTOPas MexaHMYecKn nepekntodaeT MUKPOBbIKIOYATE b, KOTAa
NBEPb 3aKPbITA.



You may also see a microswitch that is indicated as you see here on a wiring diagram. In our example, we
have a ground loop circuit. Two lines are used on the switch. Here the switch either supplies the ground or
an open for the machine to detect that the switch is closed. 1 has the signal ground

connection, indicated by (SGND) wired to the normally open contact, while the DOOR connection is wired to
the common contact. The switch either supplies the ground or an open for the machine to detect that the
switch is closed or open. With the door closed, the connection is complete. The result is a logic level LOW (or
zero) that will be input to the control board. When the door is opened, the actuator transfers the movable
contact from the normally open contact to the normally closed contact. We now have an “open” circuit. The
result is a logic level HIGH (or 1) which indicates that the front door is opened.

You can easily check to see if the switch is working by using the input mode of the service mode. Input the
code for the switch and then manually toggle the switch. If you can see a change of state on the machine
operation screen, the switch is working. If you do not see a change of state, then you will need your
multimeter to troubleshoot the switch.

Bbl TaKk)Ke MOKeTe yBMAETb MUKPOMEepeKtoHaTeNb, KOTOPbIM 0603HAYEH, KaK Bbl BUAWUTE 34eCb Ha
3N1EKTPMYECKOM cxeme. B Hawem npumepe y Hac ecTb Lenb 3a3emneHna. Ha KommyTaTope Mcnoib3yoTcs ABe
NIMHWW. 3aecb NepekatoyaTenb MMbo NnoaaeT 3a3emneHne, M0 pasmbliKaeT MalLKHY, YTOObI OBHaPYKUTb,
4TO NepekatYaTeNb 3aMKHYT. 1 MMeeT curHanbHoe 3a3emnerne, obo3HadeHHoe (SGND), noaKNtoUeHHOe K
HOPMaIbHO Pa30MKHYTOMY KOHTAKTY, B TO BpemMA Kak coeanHeHrne DOOR NOAKNOYEHO K 0OLLEMY KOHTAKTY.
MepekntovaTenb NoAAET 3a3eMIeHNE UM PA3MbIKaeT MaLlKNHY, YTOBbl OBHAPYXUTb, YTO NepekatoYaTeb
3aMKHYT MM Pa30MKHYT. C 3aKpbITOM ABEPbIO COeAMHEHME YCTaHOBAEHO. Pe3ynbTaTom ABnAeTCA
norudeckmin yposeHb HU3KUIM (Mnun Honb), KOTOpbIN ByaeT BBOAMTLCA B MaaTy ynpasneHua. Koraa asepb
OTKPbITa, NPMBOA NepeaaeT NOABMKHbIA KOHTAKT OT HOPMa/lbHO PAa30OMKHYTOrO KOHTaKTa K HOPMaJ/ibHO
3aMKHYTOMY KOHTaKTy. Tenepb Yy Hac eCTb «Pa3OMKHYTaa» Lenb. Pe3y1bTaTom ABAAETCA NOTMYECKMA YPOBEHD
HIGH (nnu 1), KOoTOpbIM yKa3bIBaeT, YTO NepeHAA ABEPb OTKPbITA. Bbl MOXKeTe nerko nposepuTb, paboTaeT
I KOMMYTATOP, UCNONb3YA PEXMM BBOAA CEPBUCHOTO pexnma. Beeante Koa 4NA NepekatodaTend, a 3aTem
BPYUHYIO NepekntounTe nepekntodaTens. Ecam Bbl BUAMTE U3MEHEHME COCTOAHMA Ha SKpaHe ynpasieHua
MaLlNHOM, NepekatodaTens paboTtaeT. Ecam Bbl HE BUANTE M3MEHEHMA COCTOAHWUSA, BaM NOHaA06MTCs
MYAbTUMETP A9 YCTPAHEHMA HEMOMAA0K KOMMYTaTopa.



With the microswitch, there are two methods of checking this device just like the on/off
switch. Here is a circuit that uses voltage switching. The first method is reading a voltage
with the switch in a circuit. Place the negative meter lead on any ground source. Next, place
the positive lead to the common contact, or where the voltage source is input to the switch.
In this example, the source voltage is 5 VDC; that is what we should measure at the common
contact of the switch.

Now move the positive lead to the normally open (NO) terminal of the switch. When you
activate the switch, the voltage reading at the normally open (NO) terminal should be the
exact voltage as the common terminal. Any difference between these voltages when the
switch is manually activated means that the microswitch has some internal resistance.

C NOMOLLbIO MUKpONEpPEKAOYaTENS eCTb ABa cnocoba NPOBEpPKM 3TOro YCTPOMCTBA, KaK U
BbIKNtOYATENb. BOT CXema, KOTopaa MCNONb3yeT NepekItoYeHe HanpaxKeHna. MNepBbli MeTos
- 3TO YTEeHMe HaNPAXKEHMA C MOMOLLLbIO NepeKtoYaTend B uenn. Nomectnte oTpuLaTeIbHbIN
M3MePUTEIbHBIN NPOBOA Ha OO0 MCTOYHMK 3eMAN. 3aTEM NONOKMUTE NONOKNTENbHBIN
NpOoBOA K 0OLEMY KOHTAKTY AWM TaM, IAe UCTOYHMK HanpAXKeHWA BBOAMTCA B KOMMYyTaTop. B
3TOM NPUMepPE HaNPAXKEHME NCTOYHMKA COCTaBaAeT 5 B MOCT. 3TO TO, YTO Mbl AO/IKHbI
M3MePUTb Ha 0bLLLEM KOHTAKTe BblKNtoYaTenda. Tenepb NepemMecTUTe NoA0KUTENbHbIN
NPOBOA K HOPManbHO pPa3domKHyTon (HET) Knemme BbikAtoYaTens. Koraa Bbl akTUBUpyeTe
nepeKkatoyaTeNb, MOKa3aHWe HanpsKeHWa Ha HopManbHO pa3omKHyTol (NO) kKnemme
[O/MKHO ObITb TOYHO TaKMM e, Kak 1 06LLaa Knemma. Jliobaa pasHuLa mexay 3TMmMm
HaNPAXKEHMAMM, KOr[a NepektoyaTelb akTMBMPYETCA BPYUYHYIO, O3HAYaeT, YTo
MWKPOMepeKtoYaTe/ib MMeeT HEKOTOPOEe BHYTPEHHEE CONPOTMBAEHMUE.,



You can also take the switch out of the circuit by disconnecting all wires to
it. To take a continuity check, switch your digital meter to the lowest ohms
scale. With the microswitch mechanically actuated, check the continuity
between the common and normally open terminals. You should read zero
ohms. With the microswitch still mechanically actuated, move the positive
meter lead to the normally closed terminal. Here you should read an open
circuit.

Now release the actuator of the switch. You should read zero ohms. Any
internal resistance above zero means that the switch contacts may be
pitted and cause problems. As the amount of resistance increases, the
likelihood of problems increases.

Bbl TaKKe MOMKeTe BbIHYTb BbIKAtOYaTE b M3 LEnn, OTCOeAMHNB BCE
NpoBo/a K Hemy. YTobObl NPOBEPUTb LIEIOCTHOCTb, NEPEKAOYMTE LIMGPOBOM
M3MEPUTESb Ha LLIKANY C CAMbIM HU3KMM OMOM. C MOMOLLLbIO
MEXaHWYeCKOro nepekatoyaTens MMKponepektoyaTensa NpoBepbTe
HenpepbIBHOCTb MeXay 0bLen 1 HOPpManbHO PAa30OMKHYTOM KneMmamu. Bbl
NOIKHbI NPOYMTaTb HOMb OM. He BbIKtOYas MUKPOMNEpPEKOYaTE b,
nepemecTuTe NONOKUTENbHbIM NPOBOA N3MEPUTENA B HOPMA/TbHO
3aMKHYTYIO KNeMmy. 34eCb Bbl A0/X¥HbI MPOYNTATb PA3OMKHYTYIO Lienb.
Tenepb OTNYCTUTE NPUBOA, BbIKAOYATENS. Bbl 4ONKHbI NPOYNTATh HOMb OM.
Ntoboe BHYTpeHHEee CONPOTUB/IEHME BbILLE HY/A O3HAYAET, YTO KOHTAKTbI
nepekatoyaTena moryT 6biTb 3alleMaeHbl 1 BbI3BaTb Npobaemsl. o mepe
yBE/IMYEHUNA CONPOTUBIEHMA YBENYMBAETCA BEPOATHOCTb BO3HMKHOBEHMA
npobnem.



He TpebyeT d13NYEeCKOro KOHTaKTa
Mcnonb3yeTca B TPYAHOAOCTYMHbIX MECTax
AKTUBMPYETCA MAarHUTOM

Magnetic reed switches are used where mechanically activated switches
would be impractical. They are also used in hard to reach places because of
their reliability. The switch gets activated and deactivated by the proximity of
a magnetic field from 1 or more small magnets. As the magnet moves closer,
the position of the magnetic field will cause the switch to activate or
deactivate.

Reed switches are commonly used to detect that an automatic document
feeder is raised or lowered. The magnet is located on the document feeder,
while the reed switch is mounted to the copier main body. The contacts
inside the reed switch close or open to signal the main microprocessor that
the document feeder is raised or lowered.

MarHUTHbIE repPKOHbI MCMOMb3YIOTCA TaM, I1e MeXaHWYeCKM aKTUBMPOBAHHbIE
nepekatoyaTenn obian 6ol HENPaKTUYHBIMK. OHM TaKKe UCNO/1b3YHTCA B
TPYAHOAOCTYMNHbIX MECTax M3-3a UX HaAeXHOCTU. [epekntoyaTens
aKTUMBMPYETCA N AeaKTUBMPYeETCA M3-3a HAM30CTM MAarHUTHOrO Noas oT 1 nan
H6onee ManeHbKUX MarHUToB. Koraa MarHuT AsusKeTca 6anKe, NONoKeHNe
MarHWTHOTO NOAA NPUBEAET K aKTUBALMM NN ALaKTMBALMK NepekatoYaTens.
[epKOHbI 06bIYHO NCMONL3YIOTCA AN 0OHAPYHKEHUSA TOrO, YTO YCTPOMUCTBO
aBTOMaTMYECKOW NoAauYM AOKYMEHTOB NOAHMMAETCS UK OMNyCKaeTcs.
MarHWT pacno/IoXKeH Ha YCTPOMCTBE NoAauM AOKYMEHTOB, a repKoH
YCTaHOB/IEH HAa OCHOBHOM Kopnyce Konupa. KOHTaKTbl BHYTPM repKkoHOB
3aMbIKaOTCA UM Pa3MbIKatOTCA, YTOObI COOOLINTL OCHOBHOMY
MMKPOMPOLLECCOPY, YTO YCTPOMCTBO NOAa4YM AOKYMEHTOB NOAHATO UM
OnyLLEHO.



Displayed here is a magnetic reed switch circuit. Here is
another example of a ground loop circuit. The lines to the
magnetic reed switch are labeled “GND” and “/close”. When
the magnet is placed in close proximity to the reed switch,
the contacts are attracted to each other and the connection
is complete. The board senses the ground signal and
recognizes that the reed switch is closed.

34ecb NokasaHa cxema MarHMTHOro repkoHa. Bot ewe oguH
npumep uenu 3aszemneHnsd. JIMHUM K MarHUTHOMY repKOHY
nomedyeHbl « GND» un «/ close». Koroga marHuT HaxoamTca B
HernocpeacTBeHHOW 61IM30CTN OT FrEPKOHOB, KOHTaKThI
NPUTArMBarOTCA APYr K ApYyry, N coeAnHeHne 3aBepLUEHO.
[lnaTta pacnos3HaeT curHarsn 3a3eMneHnst N pacro3HaeT, YTo
FepPKOH 3aMKHYT.



A reed switch is checked the same way as the microswitch, but is simpler.
A reed switch only breaks or makes a series circuit when the magnet
comes in close proximity to the switch. To make a continuity check, set
your meter to the lowest resistance range. Place the negative meter lead
on the ground connection. Place the positive lead on the signal line “/
close”. You will initially read an open circuit. Move a magnet to the reed
switch and your meter will switch to 0 Ohms when the reed switch
closes.

[epKOH NpoBepAETCA TaK e, Kak U MUKpONepeK/itodaTesib, HO NPOLLE.
[epKOH OTKAtOYAEeTCA MM 3aMblKaeTCA Nocae0BaTe/IbHO TObKO TOrAa,
KOraa MarHuT HaxoamMTca B HeNocpeaCTBEHHOM 6AM30CTUN OT
nepekntovaTena. YTobbl NPOBEPUTL LLENOCTHOCTb, YCTAHOBUTE
M3MEPUTE/Ib Ha MMHMMA/IbHBIM ANana3oH CONpPOTMBAEHNA. [TomecTuTe
OTpMLATE/IbHbINM M3MEPUTE/IbHBIN NPOBOA, Ha 3a3emieHne. [lomecTute
MNONIOXUTENbHbIN BbIBOA HA CUTHA/IbHYIO IMHWIO «/ 3aKpbITb». CHavana Bbl
NpoYMTaETe PA3OMKHYTYHO Lenb. [lepeMecTuTe MarHuT K repKoHy, 1 Balw
nameputens nepekntountca Ha O Om, Koraa repKoH 3aKpoeTcA.



Dual in-line package switches (or DIP switches) are used primarily on printed
wiring boards in the devices and options like finishers or document feeders.
They usually control the operation of diagnostic factory test modes. 1 switch
controls the entry into the factory test mode, while a combination of the
others selects which test mode operation is performed.

They are also used to determine compatibility between option and engine
types. These settings are usually found in the installation instructions.

[1BOVHbIE NIMHENHbIe NaKeTHble nepekatodatenn (unm DIP-nepekntovaTenn)
MCMNO/1b3YHOTCA B OCHOBHOM Ha MeYyaTHbIX MOHTAXKHbIX M1aTax B YCTPOMCTBAX U
ONUMAX, TaKMUX Kak GUHULLIEPBI MM YCTPOMCTBA NOAAYM JOKYMEHTOB.
OBbIYHO OHWM KOHTPOAMPYIOT PAabOTy ANATHOCTUYECKUX 3aBOACKMX TECTOBbLIX
pPeXMMOB. 1 nepekatoyaTe b yNpaBaaeT BXOAOM B PEKMM 3aBOACKMX
MCMbITAHWIN, @ KOMBUHALUMA APYTUX BbIOMPAET, KaKON pexnMm TeCTUpPOoBaHMA
byaeT BbINONHATHLCS.

OHM TaK¥Ke UCNOoNb3YTCA A8 onpeaeneHna COBMECTUMOCTM MeXay onLunen
M TUNOM ABUraTena. T HACTPOMKM OBbIYHO HAXOAATCA B MHCTPYKLMAX MO
YCTaHOBKE.



DIP switches are not seen directly on a wiring diagram since they
are mounted onto circuit boards. Instead, you will find information
about the switch settings on the connector layout in the service
manual.

DIP-nepeknto4aTenn He BUAHbI HENOCPEACTBEHHO Ha MOHTAXXHOWM
cXemMe, TaK Kak OHM YCTaHOB/IEeHbl Ha NaaTax. BmecTo 3Toro Bbl
HanaeTe MHPOPMALMIO O HACTPOMKAX NePeKtoYaTeENEM HA CXeEME
Pa3beMOB B PYKOBOACTBE MO 0OCAYKMBAHMIO.



When you are checking a DIP switch, it is impractical to
remove it from the circuit board. Therefore, we will only
check it in the circuit. Let us assume the dipswitch is
switching 5 VDC. Connect 1 meter lead to a ground source
and the other lead to the switch output. The meter should
read 5 VDC when the switch is on and 0 VDC when the
switch is off. If the output of the switch is lower than 5 VDC,
the contacts of the switch may be pitted or dirty, causing a
poor connection.

[Mpu nposepke DIP-nepekntovaTens HeuenecoobpasHo
CHMMaTb ero ¢ MOHTaXHou nnartbl. [1o3aTOMy Mbl Byaem
NPOBEPATb 3TO TONLKO B cxeme. [Npeanonoxmm, yto DIP-
nepekno4vaTenb nepekno4vaeT 5 B nocTosaHHOro Toka.
[MoakntounTte 1-MeTpoBbIN NPOBOA K UCTOYHUKY
3a3eMrieHns, a gpyrom - K Bbixogqy Kommytatopa. CyeTyumk
JOIMKeH rnokasbiBaTb 5 B NOCTOAHHOrO ToKa, Koraa
nepekno4vaTenb BKOYeH, 1 0 B NnOCTOSAHHOrO ToKa, Korga
nepeksioyaTesib BblKoYeH. Ecnu BbIXOQHOW CUrHan
KOMMyTaTopa Huxe 5 B nocTt. Toka, KOHTaKTbl KOMMYyTaTopa
MOryT BbITb NOBPEXAEHbI NN 3arpA3HEHbI, YTO NpuBedeT K
MNSIOXOMY COENHEHNIO.



As its name implies, a photosensor is a device which senses light. A
photosensor is comprised of two basic components: a light source and a light
sensor. The light source usually comes from a light-emitting diode (LED). The
light sensor is a version of a photo-transistor. A phototransistor is a
semiconductor device where light controls the ON and OFF state of the
transistor.

Here is an example of a photo-interrupter type. The light from the LED is
directed toward the phototransistor. A slot separates the two components.
When the slot is empty, the light that is emitted from the LED activates the
phototransistor. When a tab is placed in the slot, the light from the LED is
blocked and the phototransistor is deactivated.

Kak cneayeT 13 Ha3BaHMA, OTOAATYMK - 3TO YCTPOMCTBO, KOTOPOE
BOCNPUMHUMAET cBeT. POTOAATUYNK COCTOMT U3 ABYX OCHOBHbIX KOMMNOHEHTOB:
NCTOYHMKA CBETa M AaT4ymKa cBeTa. MICTOYHMK cBeTa 0ObIYHO MCXOAUT OT
cBetoanoaa (LED). JaTtynk ocBeLeHHOCTH ABNAETCA Pa3HOBMUAHOCTbIO
doToTpaH3ncTopa. PoTOTPAH3MCTOP - 3TO NONYNPOBOAHUKOBOE YCTPOMNCTBO,
B KOTOPOM CBET yNpaBaAeT COCTOAHNEM BK/IFOYEHMSA U BbIKAKOYEHNA
TpaH3ucTopa. BoT npumep tMna ¢oTo-npepbiBaTens. CBET OT CBETOAMOA3
HanpaBneH Ha ¢oToTpaH3ancTop. CNoT pasaensaeT ABa KOMNOHeHTa. Koraa
CNOT NyCT, CBET, U3/1ly4aeMblli CBETOAMOA0M, aKTUBUPYET GOTOTPAH3MUCTOP.
Koraa BKAaZika HaxoaMTcA B C/1I0Te, CBET OT CBeToAmoAa BoKmpyeTcs, a
$OTOTPAH3UCTOP AEaKTMBMPYETCS.



Photo interrupters are used to detect the movement,
position, or timing of other components or paper.

When a paper lift up plate in a paper tray raises the paper to
the feed roller, the top sheet of paper hits a lever. This action
blocks the slot and switches the phototransistor. This change
of state is communicated to the microprocessor which turns
off the lift up drive. Levers, paper, or mechanical tabs can all
serve to block the slot of the photo interrupter.

doTonpepbiBaTENM NCMOSBL3YHOTCA A1 OOHapYy>XeHUs
ABWXEHNSA, NOMOXEHNSA U BPEMEHWN APYIrMX KOMMNOHEHTOB
nnn bymarm.

Korga nnactuHa nogbema 6ymaru B noTke nogHnmMaeT
Bymary K ponuky nogayu, BEpxHuin nncT Bymarun kacaetcs
pbldara. JTo gencrtene 6r1oKMpyeT CroT U NepekniyaeT
dOTOTPaH3NCTOP. OTO UBMEHEHNE COCTOSAHMA coobLlaeTcs
MUKPOMPOLECCOpPY, KOTOPbLIN OTKOYaEeT NpMBOA Nogbema.
Pblvarn, bymara unm mexaHn4eckme BbIiCTYMbl MOTYT CIY>KUTb
Aanst 6nokMpoBKM crnoTa doTonpepbiBaTens.



Here is a photo-interrupter circuit. Notice that each
photosensor has three lines. This line is the supply voltage to
the LED. This line is the ground connection. The third line is
the output voltage (or logic signal) from the phototransistor to
the control board.

BoTt cxema gotonpepbiBaTens. Obpatute BHUMaHue, 4To
Kaxkabl OTOAAaTYNK UMEET TPU CTPOKU. DTa NIUHUS
SIBNAETCA HaNpsXXeHNneM nuTaHua ona ceetognoaa. Jta
NMNHNA ABMSIETCH 3a3eMileHMeM. TpeTbs CTpPOKa - 3TO
BbIXOAQHOE HarnpskXeHne (Unu norm4yeckumn curHan) ot
doToTpaH3nCTOpa K nrate ynpasfeHus.



The first step in checking a photo interrupters function is to verify that the sensor has both the supply
voltage and ground to operate. You can confirm that both are present with 1 meter check. Place your
negative meter lead on the ground pin of the sensor and the positive lead to the supply voltage to the
sensor.

Most (if not all sensors) will read either 3.3 VDC or 5 VDC when they are in an unblocked state. However,
there are some sensors with opposite states so make sure that you check the service documentation of the
equipment you are working on.

When the blocking plate passes between the photo interrupter, the voltage will drop near 0 VDC. You will
read a logic level HIGH close to the source voltage, or a logic level LOW very close to zero. If you do not, the
sensor may be either dirty or going bad. When the sensor starts to fail these voltages will provide
information to the control board at incorrect times. They must be replaced, due to the voltage varying.
Sensors will get dirty from toner dust, paper dust, or ozone. If it is possible, blow out the sensor with
compressed air or clean the sensor window.

MepBbIiM WArom B NpoBepKe GpyHKLMM doTonpepbiBaTeein ABNAETCA NPOBEpPKa TOro, YTo AaTYMK UMEET
HanpsXeHne NUTaHMA 1 3a3emieHmne ana paboTbl. Bbl MOXeTe NoATBepANTb, YTO 0ba NpUCYTCTBYIOT C 1-
MEeTPOBOM NPOBEPKOM. oOMeCcTUTE OTPULATE/bHbIM NPOBO/ U3MEPUTENA Ha KOHTAKT 3a3eM/IeHUs AaTYMKa, a
NONOKUTENbHBIV NPOBOA, MOAKIOYMUTE K UCTOYHUKY MUTAHWA AaTYMKA.

BonbWNHCTBO (ec/n He BCe AaTYnKM) ByayT cuMTbIBaTh 3,3 B nam 5 B NOCTOAHHOIO TOKa, KOr4a OHU
Haxo4ATCs B pa3b/IOKMPOBAHHOM COCTOAHUN. OAHAKO eCTb HEKOTOPbIE AATYMKM C MPOTUBOMOIOMKHBIMM
COCTOAHMAMM, MO3TOMY 00A3aTeNbHO NPOBEPbTE AOKYMEHTAUMIO N0 06CNYKMBaHMIO 060PYA0BaHMA, Ha
KoTopom Bbl paboTaeTe. Koraa 6a0KMpytowaa naacTMHa NpoxoauT Mexay doTonpepbiBaTenem,
HanpAaxeHWe nagaeT okoso 0 B nocT. Bbl byaeTe 4yntaTb Norn4ecknin yposeHb HIGH, BAM3KUIK K HanpAXKeHUto
MCTOYHMKA, UK Nornyeckumii yposeHb LOW, odeHb 61M3KMIA K HYt0. ECn Bbl 3TOrO He caenaeTe, AaT4mK
MOXET ObITb FPA3HBIM UK HEMCNPaBHbIM. Koraa AaTymK HauMHaeT BbIXOAMTb U3 CTPOSA, 3TU HaNpAXKeHUs
byayT nepenasatb MHGOPMALMIO HA NaHe b yNpaBieHMa B HenpasuabHoe Bpema. OHKU A01KHbI ObITb
3aMeHeHbl 13-3a U3MEeHeHMA HanpaxKeHua. [JaTunkm ncnavykaroTca OT NblAn TOHepa, ByMarKHOM Nbln UK
030Ha. Ec/iM 3T0 BO3MOXKHO, NPOAYNTE AATYMK CHATbIM BO34YXOM UM OYUCTUTE OKHO AATUYMKA.



Another use of a photo-interrupter is to detect rotation of a motor. Aslotted
disk that is called an encoder plate is mounted on a motor shaft, or a shaft
that is driven by the motor. A photosensor is positioned over the disk so the
light from the LED passes through the slots in the disk. As the disk rotates, a
microprocessor will detect the on/off state from the photosensor. The rate
of the pulses will determine the speed of the motor. Therefore, as the speed
of the motor varies, the microprocessor adjusts its own timing. If the speed
of the motor varies excessively, the microprocessor will assume that
something is wrong and will display a malfunction code or condition
monitor.

[pyroe ncnonb3oBaHne GoTonpepbiBaTeNs - ObHapyKeHMe BpaLleHuA
asuratensa. LLleneson AMCK, KOTOPbIM Ha3bIBAETCA NIACTMHOM SHKOAEPA,
YCTAHOBJ/IEH Ha Ba/ly ABMraTens AWM Ha Baay, KOTOPbIN NPMBOAMTCA B
ABvxkeHne asuratenem. PoToaaTyMK PaCnoNOXKEH Had AMCKOM, MO3TOMY
CBET OT CBETOAMO4A NPOXOAMUT Yepes Wenu Ha aucke. Korga ancK
BPALLAETCS, MMKPOMpoLLeccop 0OHapyKMBaAeT COCTOAHMUE BKAOYeHUA /
BbIK/HOYEHMA OT PoTOoAaTYMKA. HacToTa MMNyAbCOB ByaeT onpeaenaTb
CKOpOCTb ABuratens. [1oaTomy, Koraa CKOpPOCTb ABMraTeNa M3MeHseTcs,
MMKPOMPOLLECCOpP HAacTpamBaeT cBoe cobcTBeHHOe BpemsA. ECm CKopocTb
ABUraTena N3MeHAeTCA CAUWKOM CUIbHO, MUKPOMPOUECCOP NPeAnON0XMT,
4TO YTO-TO He TaK, M 0TODBPA3NT KoL HEMCMPABHOCTM MM MOHUTOP
COCTOSAHMA.



Areflective photosensor is slightly different from a photo-interrupter. The LED part of a
reflective photosensor is pointed away from the phototransistor. The photosensor is
designed so the light from the LED must be reflected to the phototransistor, in order to
activate it. The advantage over a photo interrupter is that no mechanical movement of a
tab or lever is required, which increases reliability. Photo interruptors are used to detect
paper presence and movement.

In this example, in a document feeder this jam removal plate is usually closed. Therefore,
the reflected light from the photosensor gets absorbed by a black felt pad. As an original is
fed through a document feeder, the light from the LED reflects back to the
phototransistor, detecting the passage of the original document. During the preventative
maintenance, it is very important for the service engineer to clean the black felt pad of
paper dust. Cleaning the pad will ensure the sensor works correctly.

OTpakatowmin GoToaaTinK HEMHOTO OTANYaeTca oT poTonpepbiBaTens. CBeToanMoAHaA
4acTb OTpaXKatollero GpoToaaTynKa HanpasBieHa B CTOPOHY OT GOTOTpaH3ncTopa.
doToAaTUMK CNPOEKTMPOBAH TaKMM 06Pa3oMm, YTO CBET OT CBETOAMOAA AO/HKEH
OTparkaTbcA Ha GOTOTPAH3UCTOP, YTOObI aKTUBMPOBATL ero. [penmMyLLecTBo nepes,
doTonpepbiBaTENIEM 3aKNHOHAETCA B TOM, UTO He TpebyeTcA HMKAKOro MexaHM4YecKoro
nepemelLeHmaA A3blYKa MK pblyara, YTO NOBbIWAET HaaeKHoCTb. PoTonpepbiBaTenn
MCNONb3YIOTCA ANA OOHAPYKEHMA HANMUYNA N ABMKEHNA Bymariu.

B sTOM nprmepe B yCTPOMCTBE NOAAYM AOKYMEHTOB 3Ta NAACTUHA ANA yAaNeHuA
3aCTpeBaHMA 06bIYHO 3aKpbITa. [T03TOMY OTpPaXKeHHbIN CBET OT pOTOAaTUYMKA NOrN0WAETCA
YyepHOM GpeTpoBoM NoayLwKon. Korga opurimHan nogaeTcs Yepes yCTPOMCTBO NoAaqm
[OKYMEHTOB, CBET OT CBETOAMOAA OTparkaeTcA 06paTHO Ha GOTOTPaH3UCTOP,
0bHapyKMBaA NPOXOXAEHNE OpUrMHaNa AOKYMeHTa. Bo Bpema npodumaakTmyeckoro
06CNYKMBAHMA OYEHb BAXKHO, YTOObI CEPBUCHbIN MHKEHEP OYMCTUA YepHYIO GeTPOoBYHO
noAyLWwKy oT BymasKHOM Nblan. OYMCTKa KONOAKN 0becnednT NpaBuabHY0 paboTy AaTymKa.



Another frequent use for the reflective photosensor is the image density control system. Its purpose is
to analyze the density of toner on the transfer belt, in order to determine that more toner should be
added to the system. Light from the LED reflects off the toner image which is on the surface of the
transfer belt. Depending on toner density, the LED will reflect back more or less light to the
phototransistor. The phototransistor will convert the light into a certain voltage level. The voltage level
is sent back to the microprocessor that uses a program to calculate the proper developing DC bias
value of each color.

While all photosensors are highly reliable devices, 1 common cause for failure is toner or dirt blocking
the LED or photosensor surface. When you suspect a photosensor is malfunctioning, your first step is
to clean both surfaces of the sensor with a blower brush. In areas where fuser oil fumes are present,
the fumes may coat the sensor surfaces and create false sensor readings.

Elle oAHUM YacTbIM MPUMEHEHMEM OTPaKatoLWero ¢oToaaTINKa ABASETCS CUCTEMA KOHTPOA
NNOTHOCTM M306paskeHus. Ero uenb - npoaHaan3MpoBaTh NOTHOCTb TOHEPA Ha TPAHCMOPTHOM NleHTe,
4yTObbl ONPEAENNTb, HY}KHO 1 A00aBAATL B cucTeMy Doblie ToHepa. CBET OT CBETOAMO/4a OTparkaeTca
OT TOHEePHOro M306parkeHns, KOTOPOe HaXOAMTCA Ha MOBEPXHOCTU NEHTLI MepeHoca. B 3aBMCMMOCTM OT
NNOTHOCTM TOHEepa, cBeToaMo byaeT oTpaxKaTb bonee namM meHee cBeT Ha GOTOTPaH3MUCTOpE.
®oToTpaH3MCTOp NpeobpasyeT CBET B ONPeAeIeHHbIN YPOBEHb HaNPAKEHNS. YPOBEHb HaNpPAKeHUS
oTnpaBnfeTca 06paTHO B MMKPOMPOLLECCOP, KOTOPbIA UCMOb3yeT NPOorpammy A1 BblYMCAEHUA
NPaBUbHOMO 3HAYEHMNA CMELLEHMA NMOCTOAHHOTO TOKa KayKaoro LgeTa. B To Bpemsa Kak Bce
dOTOAATUMKM ABNAIOTCA BbICOKOHAAEKHBIMK YCTPOMCTBaMM, 1 0b6LLen NPUYMHON HEUCNPABHOCTM
ABNAETCA TOHEP UK TPA3b, HNOKMPYIOLLAA NOBEPXHOCTL CBETOAMOAA MM doToAATYMKA. ECau Bbl
noaospesaeTe, YTo GOTOAATYNK paboTaeT co cOosMM, Balll NEPBbIN LLAT - O4YMUCTUTbL 06 NOBEPXHOCTK
[aTuyMKa C MOMOLLbIO BO34YXOAYBHOM LETKM. B mecTax, rae npucyTCTBYHOT Napbl Macna dbto3epa, napb
MOTYT NMOKPbIBaTb MOBEPXHOCTM AaTYMKa M CO34aBaTb JIOXKHbIE MOKa3aHUA AaTymKa.



Displayed here is the wiring diagram for a reflective
photosensor on a document feeder. By now, you should be
getting familiar with the voltage supply and signal lines for a
photosensor. On which connector pin number (on the control
board) will you find the output signal for the photosensor?

34ecb NokasaHa cxema NoAKMtYeHUst oTpaXKaTenbHOro
dooTogaTymka Ha yCTpoMCTBE nogayvn JOKYMeEHTOB. K
HacTosILLEeMY BPEMEHW Bbl AOSMKHbI O3HAKOMUTLCS C
NCTOYHUKOM MUTaHUSA N CUTHANbHLIMU IMHUSAMWU NS
doTogatymka. Ha kakom HOMepe KoHTakTa pasbema (Ha
nnarte ynpasrieH1s) Bbl HAaUgeTe BbIXOQHOW cUrHan ass
doTogaTymka?



In most cases, reflective photosensors can be checked in
the same way as a normal photo interrupter. But in this case
you need a piece of paper to block the sensor. When the
sensor is blocked, the sensor will change state depending on
the circuit design. You should see the voltage swing from O
VDC to near 5 VDC when the paper is reflecting light back to
the phototransistor. You can also use the input mode of the
service mode to perform this check.

B GonbluMHCTBE cny4vaes oTpaxatowme oToaaTInKmM MOXHO
NPOBEPSATb TakK Xe, Kak 1 00bl4HbIN dpoTonpepbiBaTeNsL. HO B
9TOM cIlydae BaM HyXeH NnUcT bymaru, 4Toobl
3abnokmpoBaTtb gaTyuk. Korga gatymk 3abroknpoBaH,
AAaTYMK UBMEHUT CBOE COCTOSIHUE B 3aBUCMMOCTU OT
KOHCTPYKLUUM CXeMbl. Bbl JOSTKHbI yBUAETL KonebaHue
HanpsbkeHus oT 0 B go okoro 5 B nocTtosHHOro Toka, korga
Bymara oTpaxaeT cBeT obpaTHO Ha POTOTpaH3uUCTOP. Bhl
Takke MOXeTe UCNOoNb3oBaTb PEXNM BBOAA CEPBUCHOIO
pexuma ans BbINOHEHNSI 3TOWN MPOBEPKWN.



Arelay is an electromagnetic switch that is activated by current passing through a coil to produce a
magnetic field. This field attracts a metal plate, or armature, toward the pole piece, and the armature
moves contacts to open and close circuits. A relay may have a single set of contacts, either normally open or
normally closed. Others may have many contacts and control several circuits at the same time with a single
input signal.

Relays are used to switch high-voltage AC or DC circuits

(such as a fuser heater lamp) using a low voltage DC circuit. This action is desirable since the signals into and
out of the machines logic boards are low-level DC voltages. A low DC voltage (usually 24 volts DC), is used to
control the ON and OFF operation of the relay. The relay, in turn, opens and closes an AC or DC circuit.

You will most likely encounter relays on the DC power supply board, AC driver board, or even mounted to
the frame of a peripheral.

Pene - 37O 3/1eKTPOMArHUTHbIV NepekatoyaTe b, KOTOPbIN aKTUBMPYETCSA TOKOM, MPOXOAALLMM Yepes
KaTyLWKy, 414 CO34aHMA MAarHUTHOro NoAA. 3TO Nose NPUTATMBAET META/INIMYECKYHO NNACTUHY UM AKOPb K
NOJIIOCHOMY HAaKOHEYHMKY, @ AKOPb NepeMeLlaeT KOHTaKTbl A1 Pa3MblKaHWA 1 3aMblkaHMA Lenen. Pene
MOXET MMeTb OANH Habop KOHTAKTOB, HOPMaZIbHO PA30MKHYTbIX MM HOPMAIbHO 3aMKHYTbIX. Jpyrue moryT
MMETb MHOTO KOHTAKTOB M YNPaBAATb HECKO/IbKMMM LLENAMM O4HOBPEMEHHO C MOMOLLbIO OAHOrO BXOAHOMO
CUrHana. Pene ncnonb3yoTca ANA NepekItoYeHA BbICOKOBObTHbIX Lienen nepeMeHHoro Uamnm NocToAHHOro
TOKa.

(Hanpumep, Namna HarpeBaTesna TEPMO3/IEMEHTA) C MCNO/Ib30BAHWEM LiEMM NMOCTOAHHOTO TOKA HU3KOTO
HanpsXKeHWs. ITo AeNCTBME ABNAETCA KeNaTebHbIM, MOCKOJIbKY CUTHAbl B 1OrMYECKMe NAaTbl MalWWH 1 13
HWX ABNAOTCA HWU3KOBONBTHBIMW NOCTOAHHBIMM HaNPAXKEHMAMM. HM3Koe NOCToAHHOE HanpsKeHne (0bblYHO
24 BONBT MOCTOAHHOIO TOKA) MCMONb3YeTCA ANA YNPaBAEHUA BKAOYEHMEM U BbiKAOYeHeM pene. Pene, B
CBOO 04epeab, OTKPbIBAET M 3aMbIKaeT LieMNb NepeMeHHOro Uan NoCTOAHHOrO ToKa. CKopee BCero, Bbl
BCTPETUTE pesie Ha nnaTe H10Ka NUTaHMA NOCTOAHHOIMO TOKa, NaaTe ApanBepa NepemMeHHOro ToKa Uau Aaxe
Ha Kopnyce nepudepunHOro yCcTpomncTBaa.



Displayed here are two relay circuits, 1 for the main body power and 1 for
the fusing heater lamp.

Over here are the supply voltages to the relay coils, which come from the AC
driver board (ACDB).

When the coils are energized, the contacts connect and supply the control
voltages to their respective loads.

The main relay is used as a safety device to provide general power to the
different areas of the machine. Areas such as the fuser lamps and low
voltage power supplies. In this way, the on/off signal to the relay can be
turned off if a misfeed or malfunction occurs. This action makes the
machine safer for the operator or technician.

34ecb NOKasaHbl ABe penenHble Luenn, 1 ana nMTaHns OCHOBHOMO KOpnyca M
1 aonAa namnbl HarpesaTenA.

34ecb HaxoAATCA HAaNPAXKEHUA NUTAHUA AN KaTyLeK pene, KoTopble
NoCTynatoT OT N/aTbl NPMBOAA NepemeHHoro Toka (ACDB).

Koraa KaTywKM HaxoaaTca noa, HanpaxkeHMem, KOHTaKTbl COeAMHAIOTCA U
NoAatoT yNpaBaatoLLMe HANPSXKEHNA Ha COOTBETCTBYIOLWME HArpy3Ku.
[NaBHOE pene UCNo/b3yeTcs B Ka4ecTBe 3alMTHOro yCTPOMCTBa ANA
obecneyeHna obLWEro NUTaHUA B Pa3INYHbIX 061aCTAX MalLMHbI. Takne
061acTn, Kak namnbl Gbto3epa M HU3KOBObTHbIE UCTOYHMKM MUTAHNS.
Taknm 06pas3om, CUrHan BKIOYEHUA / BLIKAOYEHMA Ha pesie MOXKET ObiTb
OTKJ/IHOYEH B C/y4ae HeNpaBM/IbHOM NoAauYM AU HEUCNPABHOCTU. ITO
nencrene genaet mawnHy 6onee besonacHoM AnA onepaTopa Uau
TeXHMYECKOro cneLmnanmcra.



To test the operation of the main relay, first check the 24
VDC to the relay coil. Put the negative meter lead on a
ground source and the positive lead at the switching side of
the circuit. At a rest state, the meter will read 24 VDC. When
the relay turns on, the voltage will drop to 0 VDC.

UTob6bl NpoBepnTb paboTy rmaBHOro pere, cCHa4yana
npoBepbTe 24 B NOCTOAHHOrO TOKa Ha KaTyLlKke pene.
[TonoXxuTte oTpuuaTeNbHbIN MPOBOL N3MEPUTENS Ha
NCTOYHUK 3a3eMSIEHNS, a NONOXNTENBbHbBIN MPOBOA Ha
CTOPOHE NepeKsItoveHns uenu. B cocTosiHMM nokosa cHeTumnk
OyneTt nokasbiBaTb 24 B noct. Korga pene Bkno4vaeTcs,
HanpshkeHue nagaet oo 0 B nocr.



When the AC voltage is being distributed, or when checking the hot
AC side being switched, change the meter to read AC voltage.
However, the negative lead must be connected to the neutral, or
return, line for the AC in the circuit.

Note that the 120 volt value the multimeter shows is for 110-120
volt AC circuits. For other world-wide markets, the multimeter will
display the AC power voltage.

Koraa HanpaxkeHue nepemeHHOro ToKa pacnpeensaeTca Uam Koraa
NPOBEPAETCA NEPEK/IIOYEHNE TOPAYEN CTOPOHbI MEPEMEHHOIO TOKA,
M3MEHUTE CHETUYMK Ha NOKa3aHMe NepeMeHHOro HanpAaxeHuna.
OAHaKo OTpMLATEIbHbIM NPOBOA, A0/IKEH ObITb NOAK/IOYEH K
HEeNTPaNbHOM UM 0OPATHOM NMHUK AN NEPEMEHHOTO TOKA B LIENM.
ObpatnTe BHMMaHME, YTO 3Ha4YeHMne 120 BONbT, NOKa3aHHOE
MY/IbTUMETPOM, NPeaHa3Ha4YeHo ANA Lenen NepeMeHHOro ToKa
110-120 BonbT. Ana APYrMx MUPOBLIX PbIHKOB MYAbTUMETP byaeT
OoTOOparkaTb HANPSAXKEHME NEPEMEHHOIO TOKA.



A solid-state relay (or SSR), is a type of relay that does not use mechanical
movement. There are no internal contacts to pit or corrode due to arcing
when the relay is opening and closing the circuit. Therefore, a solid-state
relay is more reliable. Also, solid-state relays are unaffected by physical
shock or vibration and are very silent in operation. Like a mechanical relay, a
solid-state relay uses a low DC voltage to control a higher AC voltage circuit.
Circuits that include exposure lamps, erase lamps, heat lamps and AC
motors. Another use for a solid-state relay is to vary the amount of AC
voltage in the circuit. For example, in some exposure lamp circuits to control
the amount of voltage going to the lamp.

TeepaoTtensHoe pene (unm SSR) - 3To TUN pene, KOTOPOe He UCMOo/b3yeT
MexaHM4ecKoe ABuKeHne. HeT BHYTPEeHHMX KOHTAKTOB C MUTAHUEM UK
KOppOo3Mnen 1n3-3a UCKPEHUS, KOTaa pesie Pa3MblKaeT M 3aMblKaeT Lerb.
Moatomy TBepAOTENbHOE pene bonee HaaexHo. Kpome Toro,
TBEPAOTE/IbHbIE pene He NoABepKeHbl GU3NYEeCKMM yaapam nam smbpaumm
M paboTatoT oYeHb TUXO. Kak 1 mexaHuyeckoe pesne, TBepaoTeibHoe pene
MCMONb3YeT HU3KOE HaMNpPAXKEeHMEe NOCTOAHHOIO TOKa A8 YNPaBAeHMA Lenbto
6o/1ee BbICOKOro MepeMeHHOro HanpsxeHus. Llenn, KoTopble BKIOYAOT B
cebs namnbl SKCMOHUPOBAHMUA, CTUPAHWE NaMI, TeMN0BbIE NaMIMbl U
[iBUraTeNn nepeMeHHoro Toka. [lpyroe ncnonb3oBaHue TBepA0TeIbHOro
pene - UsSMeHeHMe BENMUYNHbI MEPEMEHHOIO HaNPAXKEHUS B LEMW.
Hanpumep, B HEKOTOPbIX CXEMax SKCMOHMPOBAHMSA NaMMbl KOHTPOANPYHOT
BE/IMUYNHY HANPAXKEHUA, MAYLWEro Ha Namny.



The input of an SSR is usually an opto-isolator which uses light to transfer
electrical signals between two isolated circuits — the input and the output.
Devices such as a triac, field effect transistor (or FET), or silicon-controlled
rectifier (or SCR), are switched on by the light from the opto-isolator.

Most SSRs use 24 VDC to trigger the relay on, similar to a mechanical relay.
However, there may be instances where a lower voltage such as 5 VDC
would be used as the trigger voltage.

BxoaHow curHan SSR o0bbl4HO NpeacTaBaseT cobon oNTOM30NATOP, KOTOPbIM
MCNONb3YET CBET A/1A Nepeaadm 31eKTPUHECKMX CUTHAN0B MeXAay ABYyMA
M301MPOBAHHbBIMWN LEMNAMM - BXOAOM M BbIXOAOM. TaKMe yCTPOMCTBA, KakK
CMMUCTOP, NONEBON TPAH3UCTOP (MM NONEBOM TPAH3UCTOP) UK
yrnpaBasaemblt KpemHuem BbinpamuTens (Mam SCR), BKIOYAOTCS CBETOM OT
onToM30naTopa.

bonbwmHcTBo SSR ncnonb3ytoT 24 B NOCTOAHHOIO TOKA A/1A BKAKOYEHMA
pene, NogobHo mexaHnvyeckomy pene. OaHaKo MoryT HbITb C/lydamn, Koraa
Hbonee HM3KOe HanpsAKeHne, Takoe Kak 5 B nocT. Toka, byaeT
MCMOb30BATHCA B KAYECTBE HAMPAXKEHMA 3aMyCKa.



First, let us check the voltage and switching of the relay. Place the negative
meter lead on any ground source and the positive lead on the on/off (or
signal side), of the solid-state relay. In this case, the meter will read 24 VDC
when the solid-state relay is not turned on. The meter will drop near 0 VDC
when the solid-state relay is provided with this turn on signal, usually from
the control board. Only if you do not read the 24 VDC you will have to check
further into the 24 VDC supply voltage.

Bo-nepBblIx, AaBalTe NPOBEPUM HAMPAXKEHME M MEPEKNOYEHNE pene.
[TomecTuTe OTpULLATENbHbIN BbIBOA M3MEPUTENA HA IODON NCTOUYHMK
3a3eM1eHMA N NONOKUTENbHbIN BbIBOA, Ha BKAOUYEeHMe / BblkatoveHue (Mau
CTOPOHY CUrHaNa) TBEPAOTEIbHOrO pesie. B aTom ciyyae cyetymk byaet
NoKa3biBaTb 24 B NOCTOAHHOIO TOKa, KOrda TBEPAOTE/IbHOE pesie He
BK/ItOYeHO. CyeTumk ynaget okoso O B noct. Toka, Koraa
NoaynpoBOAHMKOBOE pene byaeT CHabKeHO 3TUM CUTHA/IOM BKIKOYEHMA,
06bI4HO C N1aTbl yNpaBaeHUA. TONbKO ecan Bbl He YnTaeTe 24 B nocT. Toka,
Bam NpuaeTca NPOBEPATb HaNpAXeHMe NuTaHma 24 B nocr.



For the solid-state relay output, monitor the AC neutral to the load circuit, such as a fuser
heater lamp. Therefore, the reading will be taken a little differently. Place the meter on the
AC voltage appropriate for the voltage range being checked. In this example, it will be 120
VAC. Next, place the positive meter lead on an AC hot connection for the voltage being
checked. Next, place the negative lead on the neutral side of the solid-state relay that is
switched. When the solid-state relay receives its DC, on/off signal, the solid-state relay
internally will turn on the opto-isolator. This action will allow the AC neutral to be switched
to the output side, in this case turning on the fuser lamps.

[na BbIxoA4a TBEPAOTE/IbHOIO pese caeamTe 3a HEMTPablo NePEMEHHONO TOKA B LLenu
Harpy3Ku, TaKOW KaKk namna HarpesaTtena Tepmobaoka. [loaTomy yteHme byaet
BOCMNPUHMMATBCA HEMHOIO NO-APYyromy. YCTaHOBUTE U3MePUTEIb Ha NepeMeHHOoe
HanpsAXKeHue, COOTBETCTBYOLLEE AMANA30HY NPOBEPAEMOro HanpsaxKeHnda. B aTom npumepe
310 byaeT 120 B nepemMeHHOro Toka. 3aTem NoJIoKUTE NONOKMUTEbHbIN NPOBOA,
N3MEPUTENIA Ha ropAaYee coeAMHEHME NePeMEHHOr0 TOKa A1 MPOBEPAEMOro HaNpPAXKeHMA.
3aTem NomecTuTe OTpULLATENbHbIM NMPOBOA Ha HEMTPA/IbHY CTOPOHY
NoNYyNpPOBOAHMKOBOIO pesie, KOTOPOe nepekatoyaeTca. Koraa teepaoTesibHoe pene
NO/IlY4aeT CBOM CUrHAN BKAOYEHMA / BbIKNHOYEHMA NOCTOAHHOMO TOKa, TBEpA0TeNbHOe pene
BHYTPW BKIOYMT ONTON30NATOP. ITO AEMNCTBME NO3BONNT NEPEK/IOYATb HENTPAb
NepemMeHHOro TOKa Ha BbIXOZHYH CTOPOHY, B 3TOM CAy4ae BKAOYAKOTCA Namnbl blo3epa.



The next item that we will discuss is the thermistor. A thermistor is a resistor
that changes its resistance, depending on the amount of heat that is applied
to it. This action in turn, causes the voltage in the circuit to change. A
thermistor is used in temperature control circuits to monitor the
temperature of another component, such as a fusing roller. A heat-sensitive
material is applied to a metal, Teflon coated, or Mylar coated plate. The
plate rides on the surface of a roller. As the temperature of the fusing roller
increases, the resistance of the thermistor decreases.

The thermistor will progressively change the voltage being applied to a
monitoring circuit. Initially, most thermistors have what is called a Negative
Temperature Co-Efficient. This term means that as the temperature applied
to the thermistor increases, the thermistor will decrease in resistance. This
change provides information back to the control board to help regulate the
temperature in the fusing unit. So after copier warm up is reached, this
voltage will vary between two extremes to help maintain the proper fusing
temperature.

The heat-sensitive surface of the thermistors should be cleaned regularly
and repositioned to make even contact with the heating surface. This action
will ensure that the readings are accurate. If you still find the thermistor is
not reacting to temperature changes quickly or accurately enough, you will
need to replace it.



[ns BbIxOoOa TBEPAOTENBHOMO pese cneamTe 3a HEMTPA/Ibio NePEMEHHOIO
TOKa B LLEMM Harpy3kuM, TaKOW Kak Namna HarpesaTtend Tepmobioka. [MosaTtomy
YTeHue byaeT BOCMPUHMMATLCA HEMHOTMO NO-APYroMy. YCTaHOBUTE
M3MEpPUTE/Ib Ha NEPEMEHHOE HaNpAXKeHMe, COOTBETCTBYOLLLEE AMANA30HY
NpoBepsAeMoro HanpaxeHunsa. B aTom npumepe ato byaetr 120 B
NepemeHHOro ToKa. 3aTeM MO0XKMTE MNONOKUTENbHbIM NPOBOA U3MEPUTENA
Ha ropAYee coeMHEHME NePeMeHHOro ToKa 414 NPOBEPSAEMOro
HanpAXeHuA. 3aTemM NOMeCTUTE OTPULATENbHbIN MPOBOA Ha HEMTPAIbHYHO
CTOPOHY MOYNPOBOAHMKOBOrO pefie, KOTOPOe NepekatoyaeTca. Koraa
TBEPAOTE/IbHOE pesie NoyYaeT CBOM CUrHaA BKAOUYEHUS / BbIKAOYEHNS
MOCTOAHHOrO TOKa, TBEPAOTENbHOE pene BHYTPM BKAKOYMUT ONTOM30NATOP.
3TO AencTBME NO3BONT NEPEKAOUYNTL HEMTPAIb MEPEMEHHOIO TOKA Ha
BbIXOAHYH CTOPOHY, B 3TOM C/ly4ae BKAKOUYMB Namny dbrozepa. Cneayrowmm
MYHKTOM, KOTOPbIN Mbl 06CyaAMM, ABNAETCA TEPMUCTOP. TEPMUCTOP - 3TO
PEe3nCTOopP, KOTOPbIN MEHAET CBOE CONMPOTMB/EHME B 3aBUCMMOCTM OT
KOZIM4ecTBa Tenaa, KOTOPOe Ha Hero noaaeTcs. 3To AeNCTBME, B CBOKO
oyepep, Bbi3blBAET USMEHEHNE HANPAXKEHMA B LLenn. TepMmumcTop
MCNONb3YeTCA B LENAX KOHTPOAA TeMNepaTypbl ANA KOHTPOAA TeMNepaTypbl
APYyroro KOMMNOHEHTA, TAaKOro KakK Ba/IMK TEPMO3aKpenieHums.
TepMo4vyBCTBUTEIbHBIN MaTepnaa HAHOCUTCA Ha METANIMYECKYHO, MOKPbITYHO
TepIOHOM MM MOKPbLITYIO Mallapom NAacTMHY. MNnacTMHa KaTaeTcsa No
MOBEPXHOCTM POAMKA. [pM NOBbIWEHNN TEMNEPATYPbLI Ba/IMKA N1AaBNAEHNUA
CONPOTMBAEHME TEPMUCTOPA YMEHbLLAEeTCA. TepmmcTop byaeT NOCTENEHHO
M3MEHATb HaNPAXKeHWe, N0AaBaeMOE Ha Lienb KOHTPOA. [lepBOHaYaNbHO
HONbLIMHCTBO TEPMUCTOPOB MMEIOT TaK Ha3blBAEMbI OTPULATENbHbIN
TemnepaTypHbI KO3GOUUMEHT. ITOT TEPMMH O3HAYAET, YTO NPU YBENNYEHUN
TemnepaTypbl, IPUMEHAEMON K TEPMUCTOPY, CONPOTUBAEHNE TEPMMCTOPA
OyaeT yMeHblIaTbCA. ITO MU3MEHEHMEe NpeaocTaBaseT MHPOPMaLMO 0O6PaTHO
naaTe ynpasaeHua, 4Tobbl TOMOYb PEryMpPOoBaTh TeMnepaTypy B H10Ke
TepMo3akpenneHma. Takum obpa3om, Nocne AOCTUNKEHMA HarpeBa Konumpa
3TO HanpseHne byaeT MeHATLCA B Npeaenax ABYX KPamHUX 3HAYEHNN,
4TOObl MOMOYb NOAAEPKMBATL MPABUIbHYIO TEMOEPATYPY
TepMo3akpenneHuma. YyBCTBMTENbHYIO K HarpeBy NOBEPXHOCTb TEPMUCTOPOB
cneayeT peryaspHoO YUCTUTb M MEHATb MON0XKeHMEe, YTODbI obecneynTb
PaBHOMEPHbIM KOHTAKT C MOBEPXHOCTbIO Harpesa. 370 AencTeme obecneyumnt
TOYHOCTb MOKa3aHW. Ecaum Bbl No-NpexHemy 0OHapyXmnBaeTe, YTO
TEPMUCTOP HE pearnpyeT Ha M3MEeHEeHMA TeMnepaTypbl AOCTaTOYHO ObICTPO
AN AOCTAaTOYHO TOYHO, BamM HEOBXOAMMO 3aMEHUTL €rO.



Displayed here is a thermistor circuit on a wiring diagram. Let us focus our discussion on
TH1. The control board monitors the output of TH1 when the sub-power switch is
turned on.

Here are the signals from the TH1 thermistor to the control board. From here, the
control logic of the machine analyzes the signal from TH1.

For example, the fusing temperature is less than 50 degrees when the sub-power switch
is turned ON. In this case, the fuser lamp starts to heat the upper fuser roller. When the
detection temperature of TH1 gets to a specified temperature, the fusing motor starts
the preparatory rotation of the fuser rollers. The fusing motor will stop after a specified
period of time or when the TH1 detects a specified temperature.

34ecb NOKasaHa Cxema TeEPMMCTOPA Ha 31eKTpuYeckor cxeme. [laBante cocpegoTouMM
Halle obcyxkaeHne Ha TH1. MnaTa ynpaBneHma KOHTpoanpyeT Bbixod TH1 npu
BK/IIOYEHWM NepekntoyaTena BCNOMOraTebHoro NuTaHua.

BoT curHanbl ot Tepmuctopa TH1 K nnate ynpasneHua. OTclo4a A0rMKa ynpasiaeHus
MaLlWHOM aHanmn3npyeT curHan ot TH1. Hanpumep, TemnepaTtypa TepMo3aKkpeneHmns
cocTtaBnaeT meHee 50 rpaycos, Korga nepekatoyaTe b BCNOMOraTebHOro NMMTaHua
BKtOYEH. B aTOoM cnydae namna Gpbto3epa HaYMHAET HAarpeBaTb BEPXHUI POANK
¢dblosepa. Koroa temnepaTypa obHapy»keHns TH1 gocTuraeT 3agaHHOM TemnepaTypsl,
3/IeKTpOABMraTelb TEPMO3aKPENNEHNA HAYMHAET NpeaBapuTeNbHOE BpaLLeHne
POJ/IMKOB TepMO3NeMeHTa. [lBuratenib TepMO3aKpenieHna OCTaHOBUTCA Yepes
onpeAeneHHbI NPOMENKYTOK BpeMeHM naun Koraa TH1 06HapyKUT yKasaHHYo
TemnepaTypy.



Out of the circuit, place your meter on the resistance range of
approximately 100 megaohms. Place your meter leads across the leads of
the thermistor. Your reading when cold will be a very high resistance,
possibly around 10—20 megaohms. This initial range will vary between
thermistors types so just realize it will be a high resistance. Next, warm up
the thermistor with a heat source, this resistance will drop as the
temperature increases. However, it is highly important you use the proper
equipment for heating up a thermistor. For instance, never directly apply an
open flame to a thermistor.

BHe uenu ycTaHOBUTE M3MeEPUTEb HA AMANA30H CONPOTUBIEHNA NPUMEPHO
100 mOMm. MomecTunTe BbIBOAbI M3MEPUTENIbHOIO Npnbopa Nonepek BbIBOAOB
TepMmUCTOpa. Balle yTeHMe B XoNoaHOe BpemMa ByaeT O4eHb BbICOKUM
CONpPOTUBAEHMEM, BO3MOXKHO, 0KON0 10—20 Mom. 3TOT HayaNbHbIM
Anana3oH byaeTt BapbMpPOBaTbCA MEX Ay TUNamMmn TEPMUCTOPOB, MO3TOMY
NPOCTO OCO3HaMTe, YTO 3TO ByAET BbICOKOE CONPOTUBAEHME. 3aTEM COrpenTe
TEPMMCTOP C UCTOYHMKOM Tenna, 3TO CoNpoTnBaeHMe byaeT nagaTb C
POCTOM TemMNepaTypbl. TeM HE MeHee, O4eHb BaXXHO MCMONb30BaTb
COOTBETCTBYIOLLEE 0DOPYAOBaHNE AN1A HarpeBa TepmucTopa. Hanpumep,
HMKOrAa He MPUMEHANTE OTKPbITOE N1amMA HEMOCPEACTBEHHO K TEPMUCTOPY.



Since a thermistor makes contact with a heater fuser roller, it
IS imperative to keep the contact surface clean. Use alcohol
and a clean rag to gently remove any paper or toner residue.

[TocKonbKy TEpMUCTOP conpukacaeTcsd C Barimkom
TepMoasieMeHTa HarpeBaTtens, HeobxoaMmo noaaepKmBeaTtb
YMCTOTY NOBEPXHOCTU KOHTaKTa. Micnonb3ymnte cnvpt u
YUCTYIO TPAMKY, YTOObI akKypaTHO yaanuTb octaTtkm bymaru
NN TOHepa.



The next item that we will discuss is the heating roller temperature
sensor, which is an infrared temperature sensor. The sensor is a
non-contact type of temperature sensor. Here, two thermistors
are used in 1 package to reduce the error of the detected
sensor output. A positioning jig is no longer necessary with this
type of sensor.

CneayowmMm NyHKTOM, KOTOPbIM Mbl 00CYyAMM, ABNAETCA AATUYNK
TemnepaTypbl HarpeBaTe/IbHOro PO/IMKa, KOTOPbIN ABNAETCA
MHPPAKPACHbIM JAaTYMKOM TemnepaTypsl. JaTumKk aBadeTcs
OECKOHTAKTHbIM AATYMKOM TEMNEPATYpPbI. 34ech AB8a
TEPMUCTOPA MCMOJb3YHOTCSA B OHOM YNaKOBKe, YTOObI
YMEHbLINTb NOTrPeLIHOCTb 0OHAPYHKEHHOTO BbIX0Aa AaTYMKA.
1A 3TOro TMna AaTtynKka No3nLMOHMpPOBaHMe boblle He
TpebyeTcs.



Two thermistors are used in 1 package. Thermistor A senses the
infra-red rays that are emitted from the fusing roller. Thermistor A
then converts the infra-red rays that are emitted from the surface
of the fusing roller to heat using a thermal film. At this time,
Thermistor A measures the temperature.

Thermistor B is used as a backup check of the temperature and is
positioned where there is no impact from the infra-red rays.

[1Ba TepMmunCTOpa MCNonb3ytoTca B 1 ynakosKe. Tepmumctop A
n3mepaeT MHGPaAKPACHbIE IY4M, UCMIYCKAEMbIE U3 BaA/IUKA
Tepmo3aKkpenaenms. Tepmuctop A 3atem npeobpasyer
MHGPAKPACHbIE IY4M, KOTOPbIE MCMYCKAOTCA C MOBEPXHOCTWN Ba/INKA
AN1A NIaBNEeHWMA, B TEMNJIO C UCMOb30BaHMEM TePMONJIEHKM. B 3TO
Bpema TepMUCTOP A n3MepdaeT TemnepaTypy.

Tepmunctop B ncnonbsyerca gna pe3epBHOro KOHTPOA
TeMnepaTypbl U PACMNONOXKEH TaM, rAe HeT BO34ENCTBMUA
MHOPAKPACHbIX Iy4en.



Displayed here is a thermistor circuit on a wiring diagram. As you
can see, the signals from the non-contact TH1 thermistor to the
control board are similar to a conventional thermistor.

34ecb NoOKa3aHa cxema TepMUCTOPa Ha aNeKTpuyeckom cxeme. Kak
BUANTE, CUTHANbl OT BECKOHTAaKTHOro Tepmmnctopa TH1 K nnate
yrnpaBieHna aHanorMYHbl 0ObIYHOMY TEPMUCTOPY.



To verify your understanding of the lesson, take this quiz.



We have covered quite a few types of switching devices in this module and as
you have learned, they are not that complicated!

Let us have a recap of these switching devices. Microswitches are
mechanically activated to open and close a circuit. The lever on the switch
moves a plunger to move the internal contacts.

Reed switches, on the other hand, activate by a magnet. DIP switches are
used on peripherals to control factory test modes.

As their name implies, photosensors use a light source and a light sensor.
They can be either a photo-interrupter or reflective type.

Relays switch high-voltage AC or DC circuits by using a low voltage DC source
to activate the electrical contacts.

Solid-state relays, on the other hand, have no internal contacts and are
therefore more reliable.

Thermistors are used to monitor a fuser’s temperature. They change their
resistance depending on the amount of heat that is applied to them.

And lastly, heating roller temperature sensors are non-contact type, infrared
temperature sensors.

In next lesson, we will briefly cover the two basic types of solenoids.



Mbl paccMmoTpenn A0BOSbHO MHOTO TUMOB NMEPEeK/I0YaOLLMX YCTPOWCTB B
STOM MOZYNE, U, KaK Bbl Y3HA/IN, OHW He TaK CI0XHbI!

[laBanTe KpaTKO PAaCCMOTPMM 3TU MepeKatoYatoLLmMe YyCTPOMCTBA.
MuKponepekatovaTenn mexaHM4Yeck akTUBMPYHOTCA A1A PA3MbIKaHUA U
3aMblKaHMA Uenu. Pblyar Ha nepektoyaTesie nepemellaeT NnopLleHsb ANA
nepemelleHnA BHYTPEHHMX KOHTAKTOB.

[ePKOHbI, C APYron CTOPOHbI, AKTUBMPYHOTCA MarHuTom. DIP-
nepekaYaTeNN MCNOb3YHOTCA Ha Nepudepmn ANa ynpaBaeHms
peXMmMamm 3aBOACKNX MCNbITAHUNA.

Kak cneayet 13 X Ha3BaHUA, POTOAATYUKM UCMONb3YIOT MCTOYHMK CBETA U
AaTynKk ceeta. OHKM MOryT ObITb GOTONPEPbLIBATENAMM UAN OTPAXKAIOLWMMU.
Pene nepeknto4atoT BbICOKOBO/IbTHbIE LEeMN NepeMeHHOro nam
MOCTOAHHOIO TOKa C MOMOLLbIO MCTOYHMKA MOCTOAHHOIO TOKA HU3KOro
HaNPAXeHWA O1A aKTUBALUMKM SNEKTPUYECKNX KOHTAKTOB.
TBepaoTenbHble pene, ¢ APYron CTOPOHbI, HE UMEKT BHYTPEHHMX
KOHTAKTOB M NO3TOMY B0/1ee HaaeKHbl.

TepMUCTOPbI UCMONL3YIOTCA AN1A KOHTPOIA TeMNepaTypbl
TepmoaniemeHTa. OHM MeHALOT CBOE COMPOTUBIEHME B 3aBUCUMOCTM OT
KOJIMYECTBa Tensa, KOTopoe K HMM OTHOCUTCA.

N, HakOHeU, AaTYMKKM TemnepaTypbl HarpeBaTe/IbHOro PoMKa
6EeCKOHTAKTHOro TUNa, MHGPaKpacHble AaTYNKM TemnepaTypbl. Ha
cneaytolLemM YPOKe Mbl KPaTKO PAaCCMOTPMM ABa OCHOBHbIX TMMNA
CO/IeHOMA0B.



Now that you have confidence on switching devices, let’s finish
this module by looking at the two basic types of solenoids.
\Note: Signal tracing solenoids were covered in Lesson 2 DC
Circuits, in the Electrical Systems 1 module. So, we will quickly
revisit the standard solenoid, and then focus the rest of the
lesson on the keeper type of solenoid.

Tenepb, KOraa Bbl YBEPEHbI B NEPEKNOYEHNN YCTPOWNCTB,
NaBanTe 3aKOHYMM 3TOT MO/Y/b, PACCMOTPEB ABa OCHOBHbIX
Tna coneHonaos. \ MNpumedanme: ConeHonabl TPaCCUPOBKM
CUrHaNoB HbINM ONMUcaHbl B ypoKax 2 «Llenu nocTosaHHOro ToKa»
B MOAyNe «INeKTpuyeckmne cuctembl 1». MITak, mbl 6bICTPO
BEPHEMCA K CTaHAAPTHOMY CONeHoMay, a 3aTeM COCPEeA0TOUMM
OCTaBLUYHOCA YaCTb YPOKa Ha coneHouae Tnuna Keeper.



A solenoid converts electrical energy into mechanical energy. It
consists of a coil of wire wound around a hollow cylindrical core
with a plunger that can be magnetized within. When the solenoid is
idle, the plunger is pulled part way out of the core by external
springs or the weight of other components. When current flows
through the coil an electromagnetic field is produced, which causes
the plunger to draw into the solenoid. When the power is removed,
the plunger will be pulled out by the external devices.

ConeHona npeobpasyeT 3NEKTPUYECKYIO SHEPTUIO B MEXAHNYECKYHO
sHeprunto. OH COCTOUT M3 KaTyLWKM U3 MPOBOIOKM, HAMOTAHHOM Ha
NOAbIA LMANHAPUYECKMIA CEPAEYHMK C MOPLUHEM, KOTOPbIN MOXKET
ObITb HAMarH1M4eH BHyTpW. Koraa coneHomna HaxoamnTCa B PeXMME
XO/IOCTOr0 X043, NOPLIEeHb YaCTUYHO BbITATMBAETCA N3 CEPAEYHMKA C
MOMOLLbIO BHELLIHUX NPYXUH MK BECa APYIMX KOMNOHEHTOB. Koraa
TOK TeYyeT Yepes KaTyLIKy, CO34aeTCA 3NEKTPOMArHUTHOE NnoJe,
KOTOpOe 3aCTaBAAeT NOpLIEHb BTAMMBATLCA B coleHouna,. Koraa
NUTaHME OTK/IIOYEHO, NOPLLEHb byaeT n3BeYeH BHELIHUMM
YCTPOMCTBAMM.



Akeeper solenoid is a standard plunger solenoid that has a permanent magnet assembly that is
attached to the plunger end of the coil.

Akeeper solenoid is unique in that it will maintain its present position (or state) until it is re-
energized. Another term for this solenoid is a set/reset solenoid. The advantage of this type of
solenoid is that power is maintained just long enough to change the solenoid position.

Some MFPs employ a keeper solenoid that is used within the manual bypass tray mechanism. The
solenoid controls the positioning of a pair of paper stoppers. When the stoppers are in the locked
position they act as a lead-edge reference position against which the paper stack is placed. The
stoppers are unlocked to allow them to swing out of the way when a sheet of paper is fed into the
copier/printer. An easy way to distinguish the keeper solenoid from a normal solenoid is that it has
three leads instead of the normal two. 1 24 VDC supply line and two signal lines for either pulling, or
pushing the solenoid into either holding position.

ConeHouna-aepaTenb - 3TO CTAaHAAPTHbIN MAYHKEPHbIM CONEHOMNA, UMEIOLLMIA Y3/ C MOCTOAHHbIM
MarHMTOM, KOTOPbIN MPUKPENIEH K KOHLY MAYHMKepa KaTyLWKw.

ConeHowng Keeper yHMKaneH Tem, 4TO OH ByAeT COXpaHATb CBOE TeKyllee NOAOKeHMe (MK
COCTOAHME) A0 TEX NOP, NOKA OH He ByaeT CHOBa BKAKOYEH. [lpyro TepmMmUH ANA STOr0 CONeHOMNAA -
coneHoua, ycTaHoBKM / copoca. MNpenmyLLecTBo CoNeHomaa 3TOro TMNa 3aKk/14aeTcs B TOM, YTO
MOLLHOCTb NOAAEPKMBAETCA AOCTATOYHO A0NM0, YTOObI U3MEHWUTbL NOMIOXKEHME CONEHOMAA.
HekoTopble M®Y ncnonbaytoT coneHouna Keeper, KOTOpbIA MCMNOb3YyeTCA B MEXaHU3ME PYYHOTo
obxoaHoro noTka. ConeHomna, KOHTPOIMPYET NONOKEHWE Napbl cTonopos bymarn. Koraa ctonopsi
Haxo4ATCA B 3a6/I0KMPOBAHHOM MOJIOXKEHMM, OHW BbICTYMNAtOT B KAYECTBE KOHTPO/IbHOM NMO3ULIUK
nepeaHero Kpas, B KOTOPYO NomeLlaeTca cTonka bymarn. Ctonopbl pa3bioKknpoBaHbl, 4TOObI OHM
MOT/IM OTKNIOHATLCA NPU Nofade nucta bymarun B Konup / npuHTep. MpocToi cnocob oTAnYmTb
coneHong, Keeper oT 06bI4HOro CONEHOMAA COCTOUT B TOM, YTO OH MMEET TpW NPOBOAA BMECTO
0ObIYHbIX ABYX.

1 InHna nutanma 24 B nocT. ToKa 1 ABE CUTHAbHbIE AMHUKM ANA TATWM UAM TONIKAHUA COeHOMAa B
Ntoboe NoNoKeHNe yaepKaHuA.



Shown here is the keeper type of solenoid that is used to lower
and raise the feed tires for the multi-bypass table. Again, we have
the 24 VDC supply line, but now have two signal lines. The first
being the SD1 Set signal which lowers the tires onto the stack of
paper. The second being the SD1 Reset that raises the tires from
the stack of paper.

34ecb NOKa3aH CONeHOWUA TUNa AepKaTens, KoTopbIi
MCNONb3YeTCA AN ONYCKaHMA M NOAHATUA NOAAOLMX WWH ANA
MHOronpoxoAHoro ctona. OnATb Xe, y HAaC eCTb AMHUA NUTaHKA 24
B NOCTOAHHOrO TOKa, HO TeNepb eCTb ABE CUTHAbHbIE TNHUN.
MepBbim ABAAeTcA cnurHan SD1 Set, KOTOPbIM ONYCKAET WKHbI Ha
CTOnKy bymaru. Btopon - copoc SD1, KOTOpbIN NOAHNMAET LLNHbI
M3 CTOMKKM Bymarn.



Next, let us look at how to read and check the keeper solenoid.
Place the negative lead on ground and the positive lead at PJ2A pin
5, the set or SD1 down signal. The meter will read 24 VDC and then
0 VDC when the signal is present. This signal is only a pulse to zero
and will return to 24 VDC. Notice that the plunger of the solenoid
stays in the SET or attracted position with no signal from the PWB-A
keeping it energized. This action is due to the two magnets that are
placed at the top and bottom of the solenoid. They effectively hold
the plunger at either position.

[anee, naBanTe NOCMOTPUM, KaK YNTaTb M MPOBEPATb CONEHONA
Keeper. [TomecTnTe oTpULATENbHbBIN BbIBOA, Ha 3EM/IIO U
NONOXKUTENBHbIM BbIBOA, Ha BbIBOA 5 PJ2A, cMrHan yCTaHOBKK WU
SD1. N3meputenb byaeT NnokasbiBaTb 24 B NOCTOAHHOIO TOKa, a
3aTem O B NOCTOAHHOrO TOKa NPW HAaAMYMM CUTHANA. DTOT CUMHaN
ABNAETCA TO/IbKO MMMYAbCOM K HY/IHO 1 BepHeTCcA K 24 B nocT.
ObpaTnTe BHUMAHME, YTO NAYHXKEP CONEHOMAA OCTAeTCA B
nonoxeHun SET am B NON0OKEHUN NPUTAXKEHMA B3 CMrHana ot
PWB-A, noaaep»1BatoLLLErO ero NMTaHMe. ITO AEeNCTBME CBA3AHO C
ABYMA MarHMTaMM, KOTOPble PaCNONOKEHbI CBEPXY N CHU3Y
coneHonaa. OHM 3PPEKTUBHO YAEPKMBAOT NOPLUEHD B IOOOM
MONOXKEHUMN.



Now, move the positive lead to PJ2A pin 6 and have it energize. Again notice
that it was only a momentary 24 VDC to 0 then, back to 24 VDC. And the
plunger was now pushed or repelled back into the reset or up position.

Tenepb NepemecTuTe NONOKUTENbHbIM NPOBOA K KOHTaKTy 6 PJ2A 1
BK/tOUMTe ero. CHoBa obpaTnTe BHMMAHME, YTO 3T0 BbII0 TONBKO
KpaTkoBpemeHHoe 24 B nocTtoaHHOro Toka Ao 0, a 3atem cHoBa a0 24 B
NOCTOAHHOrO TOKa. M nopLueHb 6bin Tenepb OTTONKHYT MM OTTONKHYT Ha3az
B MOJ/I0XKEHMe cbpoca Uan BBEPX.



If the plunger does not move when the solenoid is energized, the
solenoid has a mechanical bind or electrical failure. Solenoids are
generally reliable devices, though they may occasionally require
readjustment of their position. Remember, to return to its rest
state when the solenoid ON signal is no longer present, the
standard (or normal solenoid) needs a return spring.

Ecam noplueHb He ABUraeTcs, KOraa Ha coneHoma noaaeTcs
Hanpsa»KeHue, CONeHOMI, UMeeT MEXaHMYECKYHO CBA3b UM
INEKTPUYECKYID HeUCNPaBHOCTb. CoNeHonabl, Kak NpaBuo,
ABNAOTCA HaAEKHbIMM YCTPOMCTBAMM, XOTA MHOTAA OHM MOTYT
noTpeboBaTb NEPEHACTPOMKN CBOETO NONOKEHNSA. [TOMHUTE, YTO
NA BO3BPATa B COCTOSIHUE MOKOSA, KOTAa CUrHaA BKAOYEHMA
coneHonaa 6onblie He NPUCYTCTBYET, CTaHAAPTHOMY (MK
HOPMabHOMY CONEHOMAY) HY*KHA BO3BPATHAA NPYKMHa.



To verify your understanding of the lesson, take this quiz.



Ha 3Tom ypoKe Bbl y3Hau, 4To:

M coneronabl NpeobpasyioT 3NEKTPUYECKYIO SHEPIUIO B MEXaHUYECKYIO SHEPrUIO
M Conerownapl Keeper coxpaHaioT CBOe TeKyLLee NoNOKeHUe 40 NOBTOPHOro
BK/IHOYEHMA

M Conerownapl Keeper MetoT 2 curHabHble AMHUK (HacTpolika v cbpoc)

M ConeHownapl MoryT vHoraa TpeboBaTh NePeHacTPOMKM CBOETO NONOKEHNA

So now you know the basics of solenoids. As you have learned,
they are not that complicated and are very reliable. Remember, a
solenoid converts electrical energy to mechanical energy. You will
find many solenoids on MFPs. A keeper solenoid maintains its
present position until it is re-energized. A keeper solenoid also has
2 signal lines. Lastly, solenoids occasionally require readjustment
of their position.

NTakK, Tenepb Bbl 3HaeTe OCHOBbI CO/IeHOMA0B. KaK Bbl Y3HA/N, OHU
He TaK C/IOXHbl U 04eHb HaAeXHbl. [ToMHUTe, coneHouna,
npeobpa3yeT INEKTPUYECKYHO IHEPTMIO B MEXAHMYECKYHO SHEPTUIO.
Bbl HanaeTe MHoro coneHonaos Ha M®Y. ConeHona Keeper
COXPaHAET CBOE TeKyLLee NoJIoKeHne A0 TeX Nop, NOKa OH He
byaeT cHOBa BKAKOYEH. Y coneHomaa Keeper Takxe ecTb 2
CUIHaNbHbIE NIMHUWN. HaKoHeL, coneHonabl MHorAa TpebytoT
NepeHaCTPOMKM CBOETO MOIOKEHMUS.



Bbl y3Hanu B 3TOM Kypce:

* YCTPOMCTBA 3alLMTbl OT 3aMblKaHMA NpeaHasHaYeHbl 419 3aLWMTbl OT Neperpysku no ToKy uan
YypesmepHoro Harpesa.

M 3ameHnTe NpeaoXpaHNTENN Ha NPaBUIbHbIE 3HAYEHWA TOKA - HUKOr4a He NpeBblwaiiTe!

M Vicnonb3syiite CNUPT 418 YUCTKM ranoreHHoM Namnbl.

M /lamnbl SKCNOHMPOBAHUA MOTYT BbITh NIOMUHECLLEHTHBIMM, FaNOTeHHBIMM MU CBETOAMOAHBIMM.
M Vicnonb3syiite cepBUCHbI pesknm ans nposepkn CCFL M CBETOAMOAHbIX SKCNO3ULMOHHBIX 1aM.
¢ KOMMyTaLMOHHbIEe YCTPOCTBa obecneymBsatoT 0bpaTHYIO CBA3b C TOTMKOM MaLLMHbI.

M ConeHonapl npeobpasyioT 3NEKTPUYECKYHO SHEPTUIO B MEXaHUYECKYIO SHEPruio.

M Bbi noHMmaeTe, Kak KOMMOHEHTbl 0TOBPaKaloTCa Ha S1EKTPUYECKMX CXeMaXx.

M B MOXeTe NPoAeMOHCTPUPOBATL, Kak MPOBEPUTDL U YCTPaHWUTb HEMCNPABHOCTU KOMMOHEHTOB.

Well done! You learned about the basic types of electrical components that are used in Konica
Minolta MFPs.

You have gained a lot of knowledge in this course and now you know how to effectively troubleshoot
these basic components. This knowledge should help you in collecting some hands-on experience.
And with increased technical proficiency, troubleshooting electrical systems should become a breeze.
To learn about the final set of electrical systems in our devices, such as motors and clutches, you can
now start with part 3.

OTnm4Ho cpaboTaHo! Bbl y3Hanm 06 OCHOBHbIX TUMAX 3N1EKTPUYECKMX KOMMOHEHTOB, KOTOPbIE
ncnonbaytotca 8 MOY Konica Minolta.

Bbl MONY4YMAN MHOTO 3HAHWI B 3TOM KypCe, M Tenepb Bbl 3HAETE, Kak IPPEKTUBHO YCTPaHATb
HEeMCnpPaBHOCTM 3TUX OCHOBHbIX KOMMOHEHTOB. TN 3HAHMA AO/IXKHbI MOMOYb BaM B NpnobpeTeHnn
NPaKTMYECKOro onbiTa. M ¢ NOBbILEHMEM TEXHMYECKOM KBaANDUKaLMM, YCTPAHEHME HEUCNPABHOCTEN
3NIEKTPUYECKMX CUCTEM LO/IKHO CTaTb NETKUM AE0M.

Y706bl Y3HaTb O KOHEYHOM Habope INEeKTPUYECKMX CUCTEM B HALLMX YCTPOMCTBAX, TaKMX KaK ABUraTenu
W cuenseHns, Tenepb Bbl MOXKeTe HavyaTb C YacTu 3.



Congratulations, you have completed the OUTWARD
Associate Electrical Systems 2 Course.
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